
First Pictures of 
Piper Comanche 

Auto-Navigator 
"Senses " Error 



Convair F-102A Explores 
New Production Cycle 



First in Constant Speed Drives... 


The Air Force's RB-66, 600-700 mph phoco-reconnaissance plane built by 
Douglas, incorporates the most advanced equipment yet devised foe accurate 
reports on operations. To power the heavy electrical load, the RB-66 also 
incorporates advanced thinking in the electrical system design — a constant 
frequency Sundsttand-driven system that is automatic, paralleled, able to sup- 
ply plenty of stable power under all flight conditions, and having heavy over- 
load capacity. Necessary capacity is gained with less weight, easier utilization, 
assured reliability. The RB-66 proves again how advanced design in electrical 
systems . . . made possible by the Sundstrand Constant Speed Drive . . - 
meets the challenge of today’s - - . and tomorrow’s . . - fast, high-flying jets. 


New Electrical Horizons , , , 

□re opening to design engineers, 
through co-operotion between 
engine end airframe manufacturers 
ond Sundstrord. With this advanced 
design in electrical systems, 
expect remarkable advances in 
operotion end performance 
of tomorrow’s oircratf. 


SUNDSTRAND AVIATION 


Division of Sundstrand Moctitno Tool Company, ROCKfORO, ILLINOIS Western District Office. HowlHome, California 

CONSTANT SPEED DRIVES • AIRCRAFT ACCESSORIES 



Fonsmofit Network on the Airwaye! 


Acvosm* the length and lirrudlli of ihla land of 
our*, one organizational nclworfc stoncU out an 
fin! ill seri-irp to America’# vast armathi of 
private uiid corporate aircraft. 

As a result, when llie men who Hy anil own 
these planes need tmy jiart or ervier— they look 
for the operator who rlisplays the Goodyear 
Aviation Products ’’Sign of Serviee." 

It’s a sign whieh hun earned an enviable repit- 
talion — thank# to the liaeking of a dislrihulor 
organization and dealer group whieh ha# tlic 
eomplele confitlenee of private aviation. 

The vast dealer network whieh display# the 
sign maintain# a full .«toek of product# elioseti 
by more aircraft ninrm/nefirrers as original 


I'qnf/jriieiil than any other liiiul — supplied by 
12 dislrilnilor# who are sirulcgienlly loeated 
ihroiiglmiil the nation. 

n>is dcaler-disli'ihiilor lean) has an unrivaled 
reputation for prompt eerviee and reaily avail- 
ability of <|uality pioiliict#. .\iid for fair play. 
It'# ihp network llial ha# kepi |iace with the 
phenomenal growth of civil aviation — and 
served it well. 

Be sure to look for the fiimou# "Sign of Serv- 
iee." wherever you fly. Vmi leoii't /i«ee to look 
far! 

Goodyear. Avinliou I'roduels Division. 
\kioii 16^ Oliio, and Los Angeles .S4. Gulifornia 





Sealing iiicrenses leaching cJJicienoj 
The T-37 Is ihe firsl jei trainer to adopt 
•ilde-by-side seaUiig. It provides greater 


safety. The cadet gets the benefit of 


the flight instructor is literally the 
< adet's right hand. 


Cuts livhiing time anti costs 
By introducing the cadet pilot to jet air- 
craft at art earlier phase of the training 

.md costs. The sldc-by-sidc 'seating also 
.illovvs for a smoother, safer transition 
than heretofore possible. 


Scats undergo rigid testing 
In developing ejection seals for high 
performance type aircraft, like the T-37, 
Weber carries out an exhaustive test 
program. Included in the test equipment 
maintained by Weber is an actual firing 
test stand where every prototype is given 
Ihe full treatment. Extensive design, 
development and production facilities, 
have made Weber the leading producer 
of aircraft ejection scats. If you have 
any sealing problems; pilot, crew, pas- 
senger or ejectlOT, a Weber engineering 



,4I«> Marw/iiclurrrs of: 


Weber firing test stand checks out prototype 
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microcast quality control 

starts with the blueprint... 


Quality Control at Austenal begins in the planning stage . . . 
long before any actual manufacture of parts is undertaken. 

In order to achieve the finest finished product, design 
engineers consult first with Austenal engineers and 
profit from their experience and advice. Thus, you can 
design dirtxily for Microcasi and take 
advantage of the special features it makes possible. 

During manufacture, many separate and vital Quality 
Control steps check production —from the initial 
alloy melt to critical examination for dimensional 
accuracy and internal structural soundness. 


Quality Control works hand in hand with advanced 
research to improve and maintain Microcast techniques and 
applications. For this purpose, Austenal maintains 
the industry's finest, most advanced research facilities. 
Think /fiijwna/ when you design. You’ll be sure that 
high quality and maximum performance will be 
built right from the beginning into any product you require. 



austenal 

LABORATORIES, INC. 

microcasi division 

224 EAST 39lh STREET, NEW YORK 16, N. Y, 
7001 SOUTH CHICAGO AVE., CHICAGO 37, ILL. 


After-burner nozzle segments, impractical 
and prohibitively expensive to manufacture 
by any other means, are produced by Aus- 
lenal to exacting airctaft standards. 

Write today for AusteuTs latest booklet, 
"Oeslgn with Microeast in Mind." 


NEW MUSCLES FOR SKY GIANTS 



with “Tailor-Made” Propellants 

by ( Sfin ) 


The OUn Explosives Division’s leadership 
in both double-base and composite pro- 
pellant technology offers designers and 
engineers ■’tailor-made” solid rocket power 
plants. Given your requirements for thrust 
and duration, an optimization of perform- 
ance characteristics is made possible 
through selection from a wide spectrum 
of propellants. 

Where requirements diclolc the discov- 
ery and utilization of new propellants, 


Olin’s complete laboratories .ind testing 
facilities give developmental projects every 
expectancy of early success, So why not 
call OUn the next time a problem can 
possibly be solved by up to dale technology 
in the solid propellant propulsion field. A 
capable group of explosives and propellant 
specialists is ready to help. 

Employment Inquiries Are Invited 
From Qualified Engineers And Scientists. 


mi Mitt iHKuiiTi Ml aniiliE ihm(t> m kaii mi hi ii m muiimi AmiithMi 


* Missile Propulsion Units, Boosters, 
Retarding and Attitude Control Rockets, 
Sustainer andATOMotois 

* High Speed Rochet Sled Engines 

* Solid Propellant Turbo Jet Engine Starter 
Cartridges 

* Gas Ceneration and Auxiliary Power Units 


Power Packages for External Stores. 
Canooles and Pilot Seat Forced Ejection 
Systems 

High Explosives, Ignitors, fuses, Detona- 
tors, flares. Pyrotechnics 



• Explosive formation of Metal Parts 





Engineer,,,- 5® °fl'«rs caretrt ■ r. 

S^sSsfesSs... 




2220 HANDS work together 
l' at Chandler-Evans 

■■ - to produce the finest 

■ .. ; —r 'b 




.4/i?CJ?4F7’ FD£L ; 

COyTROL SYSTEMS j 

a/7if C0.4fP0NFNT,S I 


Here at the Chandler-Evans plant in West Hartford, 
young, aggressive and imaginative engineers join 
forces with seasoned spsciaiist* who contribute voi- 
uobJe eipertenee gained in years of significant 
achievement. Here, RESEARCH works in completetp 
eguipped, modern laboratories to provide the 
odvonced data on which ENGINEERING bases 
always newer, finer designs. And PRODUCTION 
converts these designs into the precision fuel con- 
trol systems and aircraft components that have 
played a vital part in eafabKsJiinjr so many of the 
important "firsts" in aviation's progress. 

When you work wllft CSCO, 


10,000 
Lear ADF-12’s 
have pointed the way 
for more than 
5,000,000 hours 
Lowest in price 
Lightest in weight 
Simplest in operation 




Between now and next fall, scores of Republic F-84G Thundcrjeis will 
move through two of Temco’s three plants. They represent Temco’s first 
contract for overhaul-modification of jet aircraft — a contract that calls for 
completion of work on 169 of these U.S.A.F. fighters within six months. 

Fast work — but typical ofTemco's ability to adapt quickly to the 
demands of new jobs, new responsibilities. 

Overhaul-modification is only one phase ofTemco’s complete service. 
Its three integrated plants offer every facility for handling any kind of air- 
craft work — from initial design through every step of tooling, engineering, 
fabrication and assembly. 


o/ni 


( &EMcd 


Temco has the size, the skills, and the e.xperience to handle any DALLAS 

project efficiently, on schedule, and at most competitive cost. These abilities 
can be used to the benefit of t our company. Let Temco show s ou! 



Provida sharpest 
bend radii ! 


Improve Teflon® hose installations 
with PREFORMED assemblies 


F LUOROFLEX-T R-3800 hose assemblies, 
supplied permanently preformed by the 
factory, eliminate stress and strain in the crit- 
ical bends. Preforming permits bend radii to 
range from just V 4 " for the —4 hose to only 
5" for the —20 hose . . . with minimum re- 
striction of inside diameter. 

Lines are permanently formed to clear ob- 
structions and make connection in shortest 
possible length. 
Combining the best 
advantages of pipe 
and hose, these pre- 
formed assemblies 
save space, weight, 



eliminate need for special elbows and make 
for efficient, neat plumbing design. 

Fluoroflex-T hose has —100’ to -1-500®F 
ambient temperature range, lOOO psi work- 
ing pressure, and complete inertness to all 
oils, fuels, propellants. Approved by the Serv- 
ices and CAA, it is the original Teflon hose 
. . . the only Teflon hose with over 3 years’ 
flight service. Now used in fighters, bombers, 
missiles, helicopters, commercial transports. 
Send for data.' 

RESISTOFLEX CORPORATION. Roseland, 
New Jersey ; Western Plant : Burbank, Calif. 


20th year of service to industry 


i ox 





New Vickers Airborne Electrical Power Package 


. . . Saves Weifiht 

anil Sftace 

Utilizes the Hydraulic 
Syslcin for Slore Efiieiciit 
ProdiiGlioii of AC Power 



of 0-55,000 feet altitude 



Canada NOW leads the world in 

LOW COS¥ 


PROCESSING of 




NOW 



. . . DOUGLAS 

specifies World's Fastest 
Fire Detector to protect 

I USAF’s GIANT C-133A 


Speed-of>light response , . . and reliability of detection 
. . . ore the vital factors of sofety essentiol for the hor- 
nessed volcanoes in today's oircroft. Now FIREYE* stands 
guord itt the Douglas C-133A, the world's largest corgo* 
carrying oircroft, A growing number of plane bsn'iders 
hove chosen FIREYE for maximum protection from fire 
aloft. Write for complete Informotion, 



RYAN 


Wiffc a background of 33 years of experience in aviation, 

Syan excels in designing and producing high quality aircraft, power plants 
and avionics, buUt at low cost, delivered on time. 


"ENEMY" JET AT ONE O’CtOCK! 


The uKimate target for a weapons system U the 
enemy. Lacking that ultimate target for training, 
the jet-powered Firebee has been developed by 
Ryan in cooperation with the U.S. Air Force, U.S. 
Navy, and U.S. Army. It U the first realistic target 
which can “stand-in" for the enemy to sharpen the 
sights of the pilots, gunners, missile crews and 
radarmen who man America's defense system. No 
other vehicle can be used so effectively to evaluate 
new weapons systems. 

Remotely controlled, the Firebee is a jet-fast "flying 
bull’s-eye" that can operate at the extremely high 
speeds and high altitudes of modem air combat. 
Launched from the air or ground, and recovered by 


parachute, it is economical, not only in original 
cost, but also throughout its extended operational 
life, because it can be used over and over again. 
Currently in production and being used operation- 
ally, Firebees have been delivered to all three mili- 
tary services— Air Force (Q-2A.),Navy (KDA-1) 
and Army ( XM21 > . 

The Firebee is dramatic proof of Ryan's skill in 
blending aerodynamic, jet propulsion and elec- 
tronics knowledge to solve a complex aviation prob- 
Jem . . . meet a military need. Ryan's jet-powered 
VTO now being tested at Edwards Air Force Base 
is another example of Ryan's forward-looking 
engineering nbility. 




3000-VA INVERTER ... SIMPLIFIES 
A-C POWER BOOST FOR AIRLINESI 


To fulfill the requirements of eommereioi airlines for increosed 
electric system capacity, a necessity when installing rodar 
and other special o-c devices, Jack & Heintz has perfected 
a 3000-volt-ampere inverter, the F45-10. 

The 3000-va inverter represents a 20% power boost 
over inverters now on the market. Through careful design, 
this 20% increose in output has been accomplished with less 
than a 2% increase in total weight and with no increase in 
space requirements. 

To simplify mointenonce and parts slocking problems, 90% 
of the parts used in the unit are completely interchangeable 
with the populor 2500 vo— J&H model F45-5. 

The new model F45-10 is available, immediately, for re- 
placement instollatlons. Or, existing 2500*va F45-5's may 
be quickly and easily converted for 3000-va output with a 
conversion kit. In either case, the odditionol 500-va increase 
in output is obtained with o total weight penalty of only 
one-half pound. 

Send for product data bulletin No. 1 344 for detailed 
informotion on this importonf Jack & Heintz first. Write Jack 
& Heintz, Inc., 17635 Broadway, Cleveland 1, Ohio. Export 
Department: 13 Eost 40th Street, New York 16, New York. 
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HIGH THRUST • LIGHT WEIGHT 


LOW CONSUMPTION 



ROLLS-ROYCE 

CONWAY 

B Y- PAS S JET ENGINE 


ROLLS-ROYCE LIMITED • DERBY • ENGLAND 
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Because It is properly PREformed, "Hi-Faligue" coble ! 
with no tendency to twist or curl. Assemblies con be mode 
tolerances, ond there is minimum uniform stretch in 
Macwhyte mokeso complete line ofsizi 
aircroft control cable in 


New Douglas DCS 

JET TRANSPORT 

brings super speeds to civilian flight 

The newest Douglas contribution to the jet age, the new 
DC-8 is destined to make radical changes in intercontinen- 
tal scheduling of civilian flights. Macwhyte "Hi-Fatigue" 
control cable is utilized for the control installations in 
the new DC-8. Indeed, all three Douglas plants in Southern 
California— Santa Monica, El Segundo, and Long Beach 
—use Macwhyte cable for installation on planes like those 
shown on this page, 


AA AC W MYTE 



EDITORIAL 


North Atlantic Fare Battle 


The current controversy over reducing the level of 
North Atlantic airline fares requires thoughtful analysis 
and cool tempers if a sound decision is to be reached 
that will benrft all countries concerned with this lucra- 
tive and highly competitive traffic pool- Tlic machinery 
of the Internationa! Air Transport Association Air Traffic 
Conference now grinding at Cannes has handled many 
similar rate conflicts in the past. If kept clear of some 
nanow nationalistic flag-waving no«’ going on outside 
flic conference corridon, it appears that a reasonable 
solution may emerge from its deliberations. 

This conflict over the rate at which air transport should 
he pushed into a mass transportation medium has been 
a point of controversv on both the domestic and interna- 
tional scene ever since the appearance of post-war trans- 
ports such as the Douglas DC-6 and DC-7 series and the 
Lockheed Constellation line. These aircraft made mass 
air transportation technically feasible and economically 
necessary. There have been consen'ative airline manage- 
nient viewpoints on both sides of the Atlantic that cau- 
tioned against the shifting of air transport from a rela- 
tively high-fare luxury service to a low-fare mass 
transportation media. 

The Low-Fare Boom 

Nowhere has the fallacy of this conservative viewpoint 
been disproved so thoroughly by experience than on the 
North Atlantic. Since the introduction of low-fare tour- 
ist service on this route in 1952, traffic has more than 
doubled; 800,000 passengera were flown between the 
United States and Europe in 1955, and a 20 % increase 
over this all-time record is the prospect for 1956. 

More than 70% of this North Atlantic traffic flics low- 
fare tourist service- For the second consecutive year this 
tisiiig tourist-fare traffic will enable the airlines to sup- 
plant steamships as the prime cariicr on the North 
Atlantic. 

Since the introduction of tourist service the Atlantic 
operations of both Trans World Airlines and Pan Ameri- 
can World Airwajs have beeir able to stand on their own 
economically and get off goveniment subsidy. Foreign 
flag carriers who last year carried 38% of this expanded 
transatlantic market are certainly benefiting in propor- 
tion from the tourist boom. 

Even more important from the European viewpoint is 
the flood of folding green American dollars that the 
transatlantic carriers bring to Europe each year. U. S. 
citizens comprised 72% of the total transatlantic traffic 
in 1955. 

American tourists bent on spending their vacation 
money in Europe comprise the great bulk of North At- 


lantic air traffic. Last year American tourists spent $11 
billion in foreign countries— the vast majority of it in 
Europe. 

Tourists and European Prosperity 

Tlie flow of U. S. tourist dollars into Europe is in t>o 
small measure responsible for the genera! air of pros- 
peritv that now prevades the continent and the British 
Isles. If the North Atlantic earners can tap an entirely 
new economic level of American traveler that will sub- 
stantially increase this flow of tourist dollars to Europe, 
thev will be performing an extremely valuable service in 
the cycle of foreign trade and prosperity. 

There is no doubt that the introduction of the new 
lower tourist rates proposed by Pan American and TWA 
would cause problems for European airline managements. 
It might be more comfortable to postpone the impact 
of these problems indefinitely. There also is no doubt 
that the airlines with the best equipped transport fleets 
and the most transatlantic seats to sell will benefit the 
most from any new penetration of the mass transport 

However, the development of a mass transport market 
that will dwarf even the record statistics of current air 
travel is an absolute necessity if airlines are to remain 
economically sound in the jet transport age tliat looms 
so close on the horizon. The huge capacity of the jet 
liners plus velocity of their operation will create a tre- 
mendous seating capacity that must be filled if the 
airlines ate not to sink back into financial insecurity and 
heavy government subsidy. 

Make Fhe Move Now 

The sooner the airlines bend every effort to develop- 
ing the mass transport market, the better off they will be 
in weathering the economic impact of the jet transport 
age. Tiiis mass transport market must be developed 
BEFORE, not after, the jets arrive unless the airlines 
wish to face the same type of financial straits that gripped 
them immediately after World War II and just before 
tliey plunged into low-fare coach operations. 

Tliere may be some legitimate arguments over the 
exact level at which new reduced North Atlantic fares 
should be set, but there can be no room for argument 
over whether fares should be further reduced and 
wliether further reductions will increase ait travel volume. 
The record of low-fate tourist sendee on the North 
Atlantic during the past three years has made the record 
on this point clear. —Robert Hofz 
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With this equipment augmenting exist- 
ing heavy steam hammers and mechan- 
ical presses at Worcester and Harvey, 
Wyman-Gordon operates the greatest 
range ot closed die forging equipment in 
the world. Now, os for nearly seventy- 
five years, there is no substitute for a 
forging and in forging there is no substi- 
tute for Wyman-Gordon experience, 
know-how and quality. 


Wyman-Gordon Company 


Yes, a giant! The largest single machine 
ever built — o 50,000 ton closed die forg- 
ing press — is now in production at the 
Wyman-Gordon Air Force Heavy Press 
Plont, producing larger light alloy forg- 
ings with thinner sections and closer tol- 
erances than heretofore available. This is 
one of the several giants representing the 
greotest forging press capacity assembled 
anywhere under one roof. 


Fsroblished I8S3 

FORGINGS OF ALUMINUM • MAGNESIUM • STEEL • TITANIUM 
WORCESTER I, MASSACHUSETTS 

DETROIT; MICHIGAN 


HARVEY, ILLINOIS 


WHO'S WHERE 


Id The Froot Office 

Ediutd Bamch, president, Heli-Coil 
Corp , Danbury, Conn. He succeeds Louis 
R. Ripley, who becomes board chaitmari. 


\Vi 


R. D. Ti 

Ralph P. lobi 


president, Trans*/ 


m and Fiederick C. 
Ramo-Wooldridge 
Corp , Los Angeles, Calif. 

Inward |. I^is, Ircasurerdirectoc, Breeze 
Cuipoiations, Inc., Union, N. |. He sue. 
ceeds the late Fr^ G. Shupp. Mr. Koers 
also elected vice president-director. Federal 
Laboratories. Inc., Breeze subsidiary. 

Emile L. Dumas. president-Ecncral man. 
aget, Emmett Machine and Manufacturing, 
Inc., Akron, Ohio. 

J. D. Hiuigerford, assistant vice president- 
schedules and tariffs, ]amcs H. Cobb, asslst- 


G. Whitnc 


e presidcnt-plan- 

'. Beck, vice piesideabpioductiaa 
Aero Corp., Atlanta, Ga. 

M. Butler, assistant to executive 
, Heintz Manufacturing Co., 


vice president, Heintz Manufacturing Co., 
Philadelphia, Pa. Also: John H. Thachei. 
manager-quality department. 

Moj. Gct. Leads R. Parker ‘ — 


tSAF, 1 


the 


Secretary of the .Air Force. Maj. Gen. 

Bam T. Hdley, succeeds Gen. Parker os 
Commander-Air Materiel Force, European 
Area (Wiesbaden, Germany), and Maj. Gen. 
~ e E. Price succeeds Gen. Hefley as 


i. SmS!''cxi 


ttbur L Male 
anager, Comi 
idio Corporat 


Honors and Elections 

Frank J. Macklin, assistant vice president, 
traffic of Air Transport Association of Amer- 
ica, uas an-atded the annual citation of the 
Airlines Traffic Association of Washington 
Col. H. S. Ellis, Commander of the sth 
Air ^Rescue Group, rcceis-ed Modern Air 

K. T.°Keller, former board chairman of 
Chrysler Corp., received The .American 
Rocket Socie^’s citation for distinguished 
service in recognition of his conttihulionj 

sites program for the Defense Department 
]950-19f3. 


Dr. Sidney S. Browne, assistant director- 
research and chief analysis and esaluatlon 
division. Missile Systems Division. Lockheed 
Aircraft Corp., \'an Nuys, Calif. 

Richard J, Eggei, director-sales planning, 
Defense Sales Division (Detroit), and Wil- 
ham ). Cushing, manager. Defense Sales. 
Dayton District, Burroughs Corp., Detroit. 

(Continued an p. 92) 


INDUSTRY OBSERVER 

► USAF has canceled North American Aviation's F-107 project calling for 
the desclopmcnt of an advanced K-lOO series that n ould have been employed 
as a fighter-bomber- Plans called for the aircraft to he equipped with a Pratt 
dr Whitney J75 engine and a solid radar nose. The air intakes were to have 
been located behind the cockpit. 

^One mission of Convair's supersonic B-58 Hustler bomber svill be to 
act as a “mother ship" for pUotless interceptor weapons. Two of the 
inter^tors the Hustler will work with will bear the names of “Duck” 

►Convair’s F-102B, scheduled to fly by the end of this year with a Pratt dr 
Whitney J75 engine, will hasc larger wing than the F-102A to provide 
for more fuel storage space and boost range capability, 

► A\ to Canada’s CF-105 delta wing interceptor may be ready for initial 
fliglit trials by the spring of 1957. Company also is studying a Mark VI 
version of its CF-lOO to achieve gteater altitude. One feature under con- 
sideration for the Mark VI is tire use of additional small jet engines mounted 
on the wing tips. 

► McDonnell's F-IOIA Voodoo, designed for Mach 1.5 speed, already has 
achieved Mach 1.7 at Edwards AFB. 

► McDonnell’s F-IOIB, long-range interceptor version of the Voodoo, will 
carrv a radar operator. Provision for the second scat will be made by length- 
ening the nose of the aircraft, 

► Chance Vought is redesigning the wing-fusclagc attachment of the Navy 
F8U fighter following the loss of two Cru.sadcn as a result of wing failure. 
Until the fix is made, tlie aircraft will operate undet a speed limitation. 

► United Ait Lines is negotiating with Denver municipal authorities tor the 
installation of a new airdock at City Airpoit late this fall. Airdock would 
position aircraft to a fixed servicing facility, include all liquid services and 
provisions for passenger loading and cargo handling, United Ait Lines’ 
J75-poweced DC-8 transport probably will be put in service in April, I960. 
Plane will be identical to UAL’s J57-powct^ DC-8. 

► Dorset Laboratories. Inc., of Norman, Okla., has received a SJS.OOO 
contract from the Weapons Svstems Evaluation Group to conduct a study 
on the problems of a limited war. One other organization is making a 
similar stud) for AA'SEG. 

► F’uselage of Boeing B-52 droops approximately 3 in. foie and aft of the 
wing section when the aiictaft is on the ground. As the plane becomes 
airborne, the fuselage levels out, and the drooping disappears. 

► Plastic models of the Lockheed F-lO-t now tcceising wide distribution 
are equipped with the external engine-inlet diffusers which the Air Force 
went to elaborate lengths to hide during the Starfigliter’s recent public 
unveiling. As reported in Aviation Week (April 23. p. 3-1), the diffusers, 
in the fomi of an external wedge, ate used to create shock waves and get 
ait inside the engine inlets at Mach numbers abo\c 1.4. During the public 
showing of the F-104, the inlets were cosered by metal shields. 

► Major USAF development project in Europe has been concerned with 
"dispersal vehicles,” One German firm already has designed a carrier to 
move fighter planes into and out of unprepared fields. A mobile headquar- 
ters for C-119 units is expected to result from another study. 

► Stuidv landing cliaractcristics of the Douglas B-66 have been demonstrated 
bs' the T’actical Air Command which has set down the medium bomber on 
a grass strip at Shaw AFB, S. C. 
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SPECIALISTS in the field of 

guided missile support equipment 

Associoted Missile Produces Corporation is devoted to the research, development and 
monufacture of guided missile support equipment to sotisfy your requirements. 

• Aufomotic GO NO-GO Test Equipment 

• Electronic Test Equipment 

• Field ond Depot Hondling Equipment 

• Electro-Mechanicol Components and Devices 

• Hydraulic and Pneumotic Component and Test Equipment 


ASSOCIATED MISSILE PRODUCTS CORPORATION 
2709 North Garey Avotiue, Pomona, California 
A Subsidiary of AMERICAN MACHINE S FOUNDRY COMPANY 
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W A S H I N G T O 

Airpower Appraisal 

The Senate Airpower Investigating Subcommittee, 
headed bv Sen. Stuart Symington (D.-Mo.l. is no'v 
rcadv to mote into the fourtii and final phase of it' 
investigation; an appiaisiil of the cap;ibility of U. S. air- 
power to discliargc its missions in tlic liglit of wliat is 
known about the strcngtli of the Communists. 

The first pliase dealt with milifatt doclopmcnt since 
^Vorld War II and included testimony by Gen. Omar 
Bradley, Gen, Carl Spaatz and other former leadcts. 

Thc second phase was devoted largely to Icngtln testi- 
nionv on Communist air strength by Allen W. Dulles, 
thief of the Central Intelligence Agency. 

The third phase included long and detailed executive- 
session testimony from numerous Air Force. Na\-y. Army 
and Marine Corps commanders on \atious aspects of the 
airpower and fuidcd-missiie piograms- 

So far, the censored testimony of only two generals has 
been released, that of Gen. Curtis LcMay, commander 
of the Strategic Air Command, and Lt. Gen. Eatlc E 
Partridge, commander of Continental Air Defense Com- 
mand. Testimonv by numerous other gcncr.ils and 
admirals is scheduled to be released in the near future. 

The subcommittee is cx|)cetcd to begin the fourth 
phase with testimonv bv the .\ir Force and ,\imy chiefs 
of staff and the chief of naval operations. Tlictc also arc 
plans to request testimony from outside top experts, 
including civilian scientists. The secretaries of the sers- 
ices and the Department of Defense arc expected to be 
wind-up witnesses in open sessions. 

Single Service Gains Adherents 

Tile public flare-up of the bitter intcrscr\ice battle over 
eventual control of intermediate-range ballistic missiles 
(AW May 28, p. 26) has stirred up fresh support for the 
long-dormant prescription calling for the merger of the 
Air Force, Army and Nas'y into a single scrsicc. Support 
of the tlicsis. a matter of wide discussion during the 
unification debates nine years ago, came from these 
quarters last week: 

Thomas K. Finlettcr, former Air Force Secretary and 
now political adviser to presidential hopeful .Adlai E. 
Stei'enson, proposed a single scixicc to gi'e tlic U. S. 
the "defensive shield" it needs. The current tisalrics over 
weapons and missions, lunlettcr said. significN that tlic 
American people are "not getting their money's svorth 
out of their tax dolhii.” 

Sen. Henry M. Jackson (D.-Wash.) declared that the 
current fast pace of tcchno1ogic.il dciclopment and inter- 
sers’ice rivalry made tlic merger "imperative." 

Sen. Allen J. Elicndcr (D.-La.) urged during Senate 
Military Appropriation Subcommittee hearings that tlic 
single-service plan be adopted to eliminate military 
"waste” and "duplication.” 

New Profits Investigation? 

Senate Democrats now hope to put tlic Eisenhower 
Administration on the Spot in the matter of profiteering 
on defense contracts. 

Oregon's Sen. Richard Ncuberger touclicd off the 
n'ovc with a speech on the Senate floor wiling for the 
President to appoint a special commission to rcpoit on 
industrv profits from military business. Ncuberger 
pointed out that a presidential commission, headed by 


N R O U N D U P 

Gen, Omar Bradley, already has reviewed veterans bene- 
fits and declared in its report; "Military service in time 
of war or peace is an obligation of citizenship and should 
not to be considered inherently a basis for future goveru- 
mciit benefits . . 

Commenting on the report, Ncuberger declared; 

"if a presidential commission can apply the 'tandard 
of obligation of citizciibhip to those called opoo to risk 
their lives for our countrv during a milit.irv emergency, 
vvinit about the obligations of tliose who manufacture 
the arniameiits whicli those soldiers and sailors must 
take into battle?" 

He said another commission should "see whether our 
armed forces are being furnished w ith weapons and mate- 
rial. as well as w ith servia-meii, .vs an obligation of citizen- 
ship, and without s|>eei.il economic reward.’' He pre- 
dicted that such ;i study "would 'how tliat never before 
have there been such vast profit' from the production of 
weapons and other materiel for the armed services,’' 

Marshal Zhigarev to U. S.? 

President Eisenhower savs Marshal Zhigarev, the Rus- 
sian air chief, is welcome to visit tlie L'. S. any time ho 
wants. Tlic President '.rid he decided to have Gen. 
Nathan F. Twining. US.M' Chief of Staff, accept an 
invitation to visit Moscow knowing that "1 might be 
expected to extend exactly the '.ime courtcsic' to one of 
their people that thev extended to ours. I will do exactly 
that, the same courtesies, on the same conditions, and 
conducted the same way." 

Eisenhower said fh.it, if General Twining'' Russian 
counterpart indicates he would like to visit the U. S.. 
an inv itation will be extended on a reciproc.il has!'. This 
apparentiv ruled out ,i visit from Marshal Zhukov, since 
he is the Soviet opposite of Defense Sccrctaiy Charlc- 
F. Wilson, and tlie President said that .in invitation to 
Zhukov vvoukl not be w.iiranted unless Wilson got an 
invitation to Moscovv. 

Lowen Confirmed 

'I'lic Senate last week confinned tlic nomination of 
Charles f. Lovven as administrator of the Civil Acronau- 
lics .Administration despite a loud "No” from Soutli 
Carolina Sen. Thomas Wofford. Earlier. Wofford liad 
op|)Osed the nomination when it was acted upon by the 
Senate Commerce Committee bcc.iU'C of the C.AA's 
position tliat federal fund' cannot be granted for facili- 
ties where racial segregation is |}r.icticed. The senitot 
said that Lowcii, in impiementing the policy, had "ex- 
ceeded authority granted or implied by Congress.” 

Sen. Smit'h on Warpath 

Sen. Afargaret Chase Smith iR.-Mc.). after taking a 
slap at "big ■litlincs" (see p. 3Si. went on last week to 
cliarge that tlierc is a "growing trend" among cities to 
receive federal monev for airport- and then to "push the 
Ait Force Reserve off." The Sen.itor cited Chicago’s 
O’Harc Field and the Greater Pitt'burgli Airport as ncr 
"two major examples." .At O’llate. she said, Si2 mil- 
lion lia.s been spent bv the government for military facili- 
ties, and now the "Air Force ha' been given notice to 
get out." Pittsburgh .\irport. Sen. Smith said, has told 
the Air National Guard and the N-ivy to "get out" by 
June 30. —Washington staff 
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Single Defense for U.S., Canada Proposed 


CONAD chief tells Senate group that Alaska, North- 
east, Canadian Air Commands all run own defenses. 


By Katherine Johnson 

Washington— Initial steps are being 
made ill an effort to bring the far-flung, 
sometimes loosely-knitted U. S. and 
Canadian continental defense systems 
under ii single operational commaiid. 

The need and planning for such a 
unified system was outlined bv Lt. 
Ccn. .Earle E. Partridge, commander 
of the Continental Ait Defense Com- 
mand, in testimonv released fast w-cek 
by the Senate Airpowet Inscstigating 
Subcommittee- 

Single control for the continental 
U. S. was accomplished in September 
1954, with the establishment of Con- 
tinental Ait Defense Command 
(CONAD), including Army and Navy, 
as well as Air Force air defense elc- 


Single-System Plan 

Con. Partridge pointed out that, al- 
though ''there are alreadv verv close 
tie-ins,” tire Alaska Command (under 
Lt. Gen. Joseph Atkinson), the North- 
east Command (under Lt. Gen. Glenn 
O- Barcus) and tire Canadian Air Com- 
mand all ‘‘run tlicir own air defense" 

He added: 

‘‘It is obvious to me working at the 
business tliiit \vc liave to tic this whole 
system together operationally bv some 

"'riicrc arc plans under way at the 
present time to centralize at Colorado 
Spnnp (CON'.AD hcadqirartcrs) the 
operational control of all this svstem.” 

However, under the plans outlined 
by Partridge, the Atlantic and Pacific 
naval ait defcn.se elements, headed by 
Adnt. Jerauld ^\’right, commander in 
cliief of tire U. S. -\tlantic Fleet, and 
Adm. Felix Stump, commander in 
chief of the Pacific Fleet, would con- 
tinue to operate under their present 
commands. 

Effectiveness Increasing 

•Although Gen. Partridge testified 
that the present air defense system is 
"not completcK adequate," he empha- 
sized that its effectiveness "is increas- 
ing by leaps and bounds.” 

A portion of Partridge’s testimony 
released earlier bv the subcommittee 
higliliglited the inabilitv of CONAD’s 
present interceptors— F-S6Ds. F-89s, 
and F-94Cs— to attain the altitude of 
Russia’s Bison intercontinental jet 
bomber (AW Juno 4, p. 50). 

Gen. Partridge, when faced with the 


observation bv subcommittee chairman 
Sen. Stuart Symington (D.-Mo.) that 
"the operational altitude of enemy 
bombers is considecubh' liighec than 
the fighters that you have." replied: 

"Tflat is the extreme statement of it. 

"I would sav that a few enemy 
bombers presently can operate higher 
than our fighters if they come in under 
certain conditions— one way. light bomb 

Defense-System Remedies 

Partridge outlined two immediate 
steps tliat arc being taken to meet the 
situation: 

■ Introduction of the Falcon air-to-air 
missile. During this month, he said, 
F-S9H aircraft will be equipped with 
I'alcons to add to tircir defense capa- 
bility at high altitudes. "\\Tien wc in- 
troduce the Falcon we begin to pick 
up additional altitude capability that 
was bused solely on out ability to shoot 
uphill." 

• Introduction of the F-102A. Tlie 
first F-I02 unit is now being formed and 
by the end of the year there will be "a 
number of operational aircraft" in 
CONAD. 

Later models of the F-102 will carry 
Falcons. 

Gen, Partridge gave this picture of 
ait defense: 

• During 1957, 1958 and early 1959, 
"\5'c find ourselves in not too good 
shape with regard to out high-altitudc 
and our low-altitude air defense.” 
Present defenses arc "deficient in early 
warning time, in radar coverage and in 
pctfotmancc of present fighters." 

• The programmed bnild-up of air de- 
fense, however, will tentedy these defi- 
ciencies to a large degree and “make it 
possible for us to work effectively against 
any hostile aircraft which may come 
into the system with the characteristics 
of the weapons which the Russians 
appear to be developing. TTiis is true 
through tire manned bomber. . . . We 
see our wav reasonably clear to the 
solution of the problem of building an 
effective air defense against any type of 
manned bomber which wc now see on 
the horizon," 

But, even with this build-up, lie 
warned, "We must be prepared to ac- 
cept major damage, scicrc damage, if 
the enemy docs attack." 

• "Where we forecast real difficulty is 
with the intercontinental ballistic mis- 
sile.” No solution in the way of an 
anti-ICBM defense is on tlie horizon, 
Partridge said, "but our scientists say 


it can be done and that we should be 
getting along with it. 

"My point of view is that the threat 
of Soviet attack by ICBM is so frighten- 
ing that wc cannot afford to put less 
effort into the defense than nc put 
into tile offense. . . . 

"In principle we have one (solution) 
according to tlic scientists (an anti- 
missile missile system), but it has not 
yet been translated into any hardware, 
and until we can prove out the compa- 
nents and figure out a wav to make the 
thing work operationally. I do not rest 

Ccn. Partridge repotted that the air 
defense system ot the Soviet Union 
employs 550.000 persons as compared 
with the 135,000 engaged in the U S. 

He listed Hie requirements needed to 
imptovc the air defense system in fliis 
order: technical personnel, base facili- 
ties— particularly for SAGE and distant 
early warning network- research and 
development, aircraft. 

Better- Engine Need 

Tlie general declared that "it is man- 
datory that wc bring out some neiv 
engines which will permit us to fly our 
figlitdts at a very much higher speed 
than is presently possible and ccuisc at 
higher altitude.” 

He said that even the F-104, latest 
high-performance aircraft scheduled for 
CONAD, still docs not meet tire re- 
quirements. 

Gen. Partridge told the subcommit- 
tee an aircraft engine should be de- 
veloped which would give an altitude 
of 80.000 ft. "or mote" and provide 
a speed of Macli 3. 

“A great deal of research is going to 
have to be done," he commented, "not 
only ill the field of tlie engine itself, 
but in bringing along an airframe and 
components to witlistand the terrific 
heat which will be encountered." 
Attaek From Air 

Other points made during the tes- 

• Since it would be difficult for the 
Soviets to put large numbers of missile- 
firing submarines along the U.S. coast- 
line without detection, "Wc think 
they will make tlicir initial attack based 
on aircraft." However. "A Soiict sub- 
marine attack would pose a great threat 
after the initial attack, because some 
30% of the profitable targets in the 
U. S. lie within 1 50 miles of the 

• At present, approximately 35 aircraft 
daily, flying within the continental 
limits of U. S., ate not properly iden- 
tified. 
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Joint Committee Action Indicates 
Renegotiation Policy Extension 


Washington— The extension of the 
jovemment's renegotiation policy for 
it least another two veats seemed vir- 
tually assured last week upon the rec- 
ommendation of the powerful Joint 
Committee on Internal Revenue Taxa- 

TTic joint committee is headed bv 
Sen. Harry F. Byrd (D.-Va.). chair- 
man of the Senate Finance Committee. 
The vice chairman is Rep. Jerc Cooper 
(D.-Tenn.l, chairman of the House 
Ways and Means Committee. 

The original act setting up an in- 
dependent Renegotiation Board to re- 
view the profits on goi'Cmment con- 
tracts let bv the Department of 
Defense and 20 other government 
agencies is due to expire Dec. 31, 
1956. The joint committee called for 
extension to Jan. 1, 1959. Other rec- 
ommendations by the committee were: 
Committee Recommendations 
» That "net worth" continue to be a 
factor in the determination of profits. 
IThe aircraft indiistri’, with a compar- 
itively small capital imestment as com- 
jated with sales volume, has protested 
;hat the Renegotiation Board has put 
too much emphasis on the relation of 
profits to net worth.) 

• That annual sales volumes of S'l mil- 
lion or less be exempted from rene- 

S otiation. The present floor of S500,- 
00. the committee said, "prei’cnts the 
board from concentrating on the large 
cases where the amounts ini’ohed jus- 
tify the complicated procedure." 
(From 1951 through 1955. refunds in 
the sales categories from 5500,000 to 
$1 million amounted to 532 million as 
compared with recaptures of 5326 mil- 
lion from finns with over $1 million 
annual business.) 

• That renegotiation be applicable 
only to the contracts of the military 
sen’ices. Atomic Energv' Commission. 
Genera! Services Administration and 
the Maritime Commission. This would 
exempt the contracts of the National 
Advisors' Committee for Aetonaiitics 
and the Civil Aeronautics Administra- 
tion. now subject to renegotiation. 

• That the provision for carr\-o\cr of 
losses {for application against future 
profits) be extended from one to two 
years. The committee rejected pro- 
posals for a carry-back of losses. The 
committee report declared that "a 
provision for the allowance of subse- 
quent losses would only produce delay 
and administrative difficulties." 

• That the present procedure for ap- 
pealing Renegotiation Board decisions 
whereby the U. S. Tax Court is the 


final arbiter on the question of exces- 
sis'c profits should not be changed. 
(Legislation has been introduced pro- 
riding for appeals of prolHs decisions 
from tire Tax Court to the Courts of 
Appeal and the Supreme Court.) 

• That subcontracts made under con- 
tracts with tax-exempt organizations 
should be "automatically” exempted 
from renegotiation. 

• That exemption from renegotiation 
of contracts pcrfomied abroad by for- 
eign contractors should be "manda- 
tory," rather than "permissh'e” as it is 
now. (lliis would not apph- to foreign 
subsidiaries of domestic corporations.) 

The committee stipulated that "re- 
negotiation should not become a per- 
manent part of the law. We arc now, 
hower'cr, in a period of semi-mobiliza- 
tion. w ith defense procurement tunning 
as high as 517 billion a vear. The 
emphasis in the current defense pro- 
gram on rapid technological improve- 
ment in weapons makes pricing diffi- 
cult. For these reasons a temporary 
extension ot renegotiation is necessary.” 

With expiration of renegotiation, the 
old Vinson-Traminell Act. setting a 
12% profit ceiling on military aircraft 
business, would automatically become 
cffectirc again. It was supplanted by 
the renegotiation procedure during 
World War II. 

In view of tliis, the joint committee 
called for a congressional review of "the 
entire profit limitation area" before re- 
negotiation is terminated. The rer iew, 
the committee said, should determine 
whether the provisions of Vinson- 
Trammcll are ‘■adequate, necessary or 
workable” and consider "the scope and 
effect of price redetermination provi- 
sions incorporated in procurement con- 

USAF Endorsement 

The committee’s recommendations 
were "strongly” endorsed by the Air 
Force. USAF Secretary Donald Quarles 
explained: 

"While wc hare achiesed major im- 
provements in our pricing policies and 
contracting techniques, there neverthe- 
less remains an area in which only 
renegotiation can be cffcctir e to assure 
that the U.S. gets what it needs for 
defen.se without paying cxccssire profits. 
In the changing technology of the de- 
fense effort, new equipment becomes 
more complex and past production .and 
cost experience is not necessarily satis- 
factory for forecasting and av oiding un- 
conscionable profits. 

"This factor has inerca.scd dramati- 
cally in importance svitli the new ur- 


gency which has centered on the 
guided-missilc and supersonic-aircraft 
programs. The problem is further com- 
plicated by the numerous changes and 
improrements which are necessarily in- 
troduced into production to achieve 
better performance, safety in flight, and 
producibility. 

"Under sucli circumstances price re- 
detennination and other pricing tecli- 
iiiqucs cannot be considered a complete 
solution. Other factors also preclude 
close pricing to the extent desired- 
These arise principallv in situations 
where the goxemment is unable to 
obtain the benefits accruing from exten- 
sive competition because of limited 
sources or proprietary situations.” 

Thompson Operates 
Na\y Jet Parts Lab 

Cleveland— The first full scale and 
completely equipped laboratorv- for test- 
ing component parts for jet engines was 
placed ill operation last week by the 
owner, Naw Bureau of Aeronautics, 
and operator, Thompson Products at 
Perry, Ohio. The laboratorv is on a 
90-acre tract 25 mi. from Cleveland. 

It was constructed and equipped at a 
cost of about SI .4 million. Rear .ad- 
miral J. N. Murphy, deputy chief of 
procurement, said at the dedication the 
facility is essential to support compo- 
nent development on a mating time 
schedule with the engine builder with- 
out disrupting major engine dct'clop- 
ment and testing work. 

The laboratory has two test cells— 
one still to be completely equipped— 
designed for turbojet and turboprop en- 
gine operation under sea level static 
conditions and capable of accepting en- 
gines with 40.000 lb. thrust ratings. 
Test cell air flow of 1,100 lb- per sec. 
with 450 lb. of it from the engine is 
possible, 

A spin pit, 7 ft. in diameter and 7 ft. 
deep, will take a wheel for testing up 
to 50 in. in diameter and by removing 
the furnace a 70-in, diameter wheel 
can be tested- Chamber pressure 
reaches to 200 microns, but can be 
brought down to 100 microns. Tlic 
chamber is heated to 2.500F bv electric 
glow bar furnace. It is a non^icstructivc 
type of spin pit and will operate the 
test piece, depending on size, at 20.000 
rpm., witit speeds up to 25,000 rpm. 
available. 

The test engine control room is 
equipped with digital logger— 100 clian- 
nel, X-Y plotter 12 channel, high speed 
recorder 6 channel, gas chromatogiaphv 
plus elaborate fuel and fire control sys- 

Elccfric power for the laboratorv is 
provided through a 1,100 kva. substa- 
tion svith diesel generator for emet- 
gency power. 
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F8U Takes Off. Lands Wing High Bui Nose Low 



Private Flying Segments to Worlc 
Togetlier on Ground, Air Problems 


New York-All major segments of 
general as iation have reached agreement 
on the need for a single authoritative 
voice in presenting their case to gov- 
ernment advisers cfcvclopiiig a prograiu 
to ease the nation's bottlenecks in air- 
space, air traffic and the critical shortage 
of ground facilities as it affects military, 
airline and prn-ate flying. 

Business Aircraft Assn.’s Washington. 
D. C„ offices last Monday, rcptcsenhi- 
li' CS of all phases of civil ar iation ex- 
cepting the airlines named an executive 
committee of three top aviation and 
industry figures to work with Edward 
P. Curtis, President Eiscnliosvct’s spe- 
cial assistant for aviation facilities plan- 

Thc three, who will supctr isc ])te- 
sciitation of a report charting general 
ariation developments and require- 
ments over the next 10 to 20 years. 


will call on Curtis, probably at the cud 
of this month fur a briefing on the type 
of information he desires for planning 
liis various recommendations to the 
President. 

The meeting marked the first time 
that such a large and diverse group of 
general aviation interests have sat down 
at one tabic and reached unanimity so 
quickly. undetlinhi| the private flyers’ 
fe.its that they will come out a poor 
last in any decision relating to inte- 
grated aviation facilities. Up to now 
genera) aviation spokesmen have made 
individual although similar presenta- 
tions on critical problems affecting 
private and business Avers. ,^lso signif- 
icant is the hacking of Cessna Aircraft 
and ,\cro Engineering & Design on fire 
general aviation facilities planning pro- 
posal, indicating that the industry 
realizes the chips are down and that an 
all-out effort is required to ensure that 


general aviation’s case is fully weighed. 

The executive committee members; 
Dwanc L. Wallace, president, Cessna 
.•\ircraft Co., Wichita, Kans., Dwight 
P. Joyce, president. The Glidden Co., 
Cleveland. Ohio and Dr. Leslie A. 
Bryan, director The institute of Avia- 
tion, University of Illinois, Urbaiia. III. 

Represented at the initial meeting; 
.\inctic.in Association of Airport ex- 
ceuKves, .Aircraft Distributors & Xlanii- 
facturcra Assn., Aircraft Owners fir 
Pilots Assn., National Association of 
State Aviation Officials, National 
Aviation Trades Assn,, National Busi- 
ness .Aircraft .Assn., National Firing 
Farmers Assn., N'.ition.il Pilots Assn, 
and the Utility Airplane Council of 
the Aircraft Industries .As,sn. 

The icprcscntatives developed a 
tentative organization chart for the 
general aviation facilities planning 
group. Under the executive committee 
will be a working committee compris- 
ing representatives of participating 
organizations, and these subcommit- 
tees; economic, airports, technical and 
policy and administration, 

Tire planning group will also set 
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B-52, Voodoo, Shown AWA 



SIZE of B-S2 bomb bay »liicli cmi be used for iuic1c:ii b.imbs, in cnm|UTisoii shot »illi b-lt. 



CLOSEUP of F-IOIA nose test instnimcnlation grouiwd in a package mount. Movie camera 
in center is aimed at a mirror in the hinged section, photographs readings on instrimicnls 
reflected in the niirroc. Plane is from the ICdnards AFB Might Test Center. 


up ii liaison «ilh milihirv and airlines 
for exchange of information and views 
on current prohicins. 

Major immediate task is to compile 
data needed for incorporation into a 
brief to be prc.scntcd to Curtis regard- 
ing general .iviation's ccononiic stake; 
its capabilities, including scrsdccs for 
mobilizatinn in event of an eniergencv, 
and airspace and airport requitements. 
Ibe planning group will retain a 
private tescarcli organi/atiiin familiar 
with inialion to cnilect data to he 
supplemented with material supplied 
by the mcnibcr.ship. .k director 
icprcscnthig the planning group will 
coordinate all phases of the research 
project. 

It is expected that the final report 
will be submitted to Curtis by October. 
Curtis’ office has let three contracts 
totaling S10.000 svith prisatc rese.ireh 
firms to make studies of what can be 
expected in general asiation in tiic 

Douf?las Seeks Site 
To Test Full Missile 

Santa Monica, Calif,— Douglas Air- 
craft Co. is negotiatinf svith Acro|Ct 
General Corp. to lease a 1.715 acre part 
of -Aerojet's rocket engine test facililv 
near Sactamento. Douglas svants the 
site for a test facility for complete mis- 
siles, and the .\ciojct location is in 
sparsely settled eonntiv, vet not ton far 
from major sontlikmci plants. It also 
is close to Mather h'ield. a major AMC 
installation. 

Xii agteement with Aerojet has vet 
been signed, h'. \V. Conant, Douglas 
.-.eninr sice president, said the contract 
ssould be a le-.ise agreement, is ith option 

I'he site would liavc a small machine 
shop for equipment maintenance and a 
small assembly building for missile as- 
seinblv. as well as the sfnictiircs for 
missile tests svhicli include engine fir- 
ings. Xo actual launchings would be 
I'ceomplishcd. The initial work force 
ssoiild he about 200 pcople. 

Contracl Awardftl for 
Developineiil of Gatwick 

I.ondon— major step tossard desel- 
opiug Gatwick .Airport as an altcina- 
tisc and complcmont to London .Air- 
port has been taken with the awarding 
of a S5.6 million constriction contmet. 

'Ihc contract ss-.is awarded to Sir 
.Alfred Mc-Alpinc &• Son Ltd., of 
Cheshire, for the construction nf a 
imiwuy. faxiwass, ramps, drainage and 
auxiliars- engineering works. I'he con- 
tract i.s part of the initial building 
program which has been estimated at 
S16.8 million. Hie airport opening is 
planned for the spring of 195S. 
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USAF Adopting New Approach 
To Interservice Rivalry: Ignore It 


San Francisco-Thc U.S. Air Force 
is adopting a dignified new approach to 
intcr-scrs icc rivalrv. It’s going to ignore 
it, h'rom now on the USAF will let the 
Amiy and the Navy sling mud and 

It is determined not to participate in 
such activity. 

First examples of USAF’s new look 
were the speeches of its top representa- 
tives at the Aviation Writers' Assn, 
consention. Its six spokesmen (com- 

S red with two for the Navy and one 
: the Arntyl stressed the Air Force's 
strength, its dominant role as a deter- 
rent to war in the past, present and 
future, and its requirements for greater 
Strength. 

The sister services wore mentioned, 
if at all, only in a patronizing manner, 
Tlic tone for the Air Force front is 
being formalized in a letter being sent 
by its cliicf of staff. General Nathan F. 
Twining, to all major commanders. It 
says, in part, as quoted by Air F'orce 
Secretary Donald Quarles; "The .Air 
Force is a very important member of 
the defense team. While it is proper to 
bring this out. we should at the same 
time strengthen the team as a whole bv 
acknowledging tire competence of the 
other members. . . . Tlie Ait Force ob- 
jecti'c in dealing with the public is to 
help build confidence not merely in 
the Air Force but iu tlic entire national 
security program. Let us go about this 
task witli pride in the positive acliicvo- 
nicnts of flic Air Force. Negative ma- 
terial will only bring negative results.” 
Careful Consideration 
Although drafted earlier, the letter 
was not processed for distribution until 
after Twining discovered that Quarles 
had quoted him June 3 at Gtinncil Col- 
lege. 

The attitude being taken by the Ait 
Force follows a careful review of its 
present position and a calculation of 
es’Cntual public reaction. Called in for 
consultation were some of the people 
now in civilian life who helped master- 
mind the Ait Force strategy during the 
B-36 tow started bv the Naw in the 
late 1910s. 

USAF has decided that it is the 
dominant force in the U. S. defense 
establishment and will continue to be. 
If and when there is a re-evaluation of 
missions and defense roles, it believes 
that the decisions will be made in its 
fevor; that it won't lose and probable 
will gain further prominence, 

TTie case for airpower, its leaders be- 
lieve, is irrefutable and all sensible men 
will accept this premise. They even go 


so fat as to say that complete unifica- 
tion is not too far off. 

General Thomas D. White, USAF 
vice chief of staff, told .AWA; 

"... I believe that our military serv- 
ices will move toward mote complete 
unification. We need a military organ- 
ization that will help us ail to be free 
of conflicting service loyalties and con- 
fusing influences. 

"A^'ith the passing of time, the roles 
and missions of all the services seem to 
overlap more and more. Conceivably, 
if these trends continue the day would 
come when, for all practical purposes, 
all three services would have the same 
weapons, the same capabilities and 
limitations, and all attempting to do 
the same jobs. . . . Pcriiaps we certainly 
would find it advisable to standardize 
and streamline the organization. 

“As proud as we arc of the United 
States Air Force, we will certainly be 
behind any actions which will reduce 
the chances for wasteful duplication 
and controversy. , . 

Maintaining Peace 

liariier, White stressed tlie role of 
airpower in maintaining peace for the 
past decade and the need for military 
strengtli-in-bcing that could win a war 

He made only one veiled but sharply 
pointed crack at the Army. Referring 
to the crime for which Daedalus was im- 
prisoned. White remarked; "He mur- 
dered his nephew, who was named 
Talos." 

Gcii. Curtis E. LeMay, commander 
nf tlic Strategic Air Command, out- 
lined SAC’s groat manpower requite- 

He says better pay scales, housing, 
medical cate for dependents, educa- 
tional facilities and exchange and 
commissary privileges are mandatory if 
SAC is to keep enough experienced 
personnel to effectively operate its 
bomber forces. 

Like General White, he stressed 
SAC’s positive role in the U. S. defense 
establishment: "Tlic resulting offensise 
power (of SAC) will confront our po- 
tential enemies with the certainh' of 
destruction if they should risk an attack 
on this country.” 

Twin SAC Mission 

"Given such a force, there is solid 
reason to believe that such an attack 
will nerer be made. This is the twin 
mission of the Strategic Air Command: 
to deter aggression by maintaining 
American offensive air might at such a 
lesel that no enemy will risk its blows, 



bring an early decision in the airpower 
battle." 

USAF is not even allowing the Army 
to run away with the mission of peri- 
phers’ wars, like the Korean Wat. Maj. 
Gen. F.. Timberlake. commander of 
the Ninth Air F’orce who substituted 
for Cell. O. P. AA'eyiand, head of the 
Tactical .Air Command, discussed the 
theater air force or bcticai air role in 
local conflicts. 

"lire build-up of tlieatcr-type air 
forces during recent rears has been 
gratifiing both from a technical and a 
combit standpoint,” Timberlake said. 
"Most important has been the marriage 
of the atomic bomb with the singt 
seat jet fighter as well as with the light 
bombardment plane. Of no lesser signifi- 
cance is the tactical guided missile.” 
Mobile Strike Forces 

Inflight refueling and miniaturization 
of support equipment now enables TAC 
to dispatch fighter and light bomber 
aircraft to any point in the world 
within a dav. 

Timberlake said such mobile atomic 
strike forces serve a two-fold purpose 
because thev: 

• Make drterrent forces readily available 

• Proridc decisive strike forces to con- 
trol the air and to support the surbcc 
forces of our allies. 

The TAC role stresses the utilization 
of atomic weapons, modem equipment 
and limited numbers of highly skilled 
American technicians to help defend 
our allies overseas, rather than depend- 
ingupon American infantrv manpower. 

^e Air Force is confident that its 
position is unshakeable and will be the 
rock upon which Amry and Navy 
assaults eventually will founder. 
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Logistics Pinch Turns C-123 to Cargo 


By Ciaiidc Witzc 

Dtcux, Ftancc-USAF's C-123 as- 
sault ttansport. designed and put into 
operation to fly Army infantrymen into 
or ntr.ii their combat positions, will 
operate primarily as a cargo carrier for 
its operations in Europe. 

The reason is simple; Tlio USAF has 
a fantastic Air Logistics System serving 
114 airfields in 34 countries, and it 
lacks the proper equipment to carry out 
this transport assignment for the North 
Atlantic Treaty Organization powers. 

To alleviate this, the C-123-equippcd 
309th Troop Cartier Group has arrived 
here from .\rdniorc, Okla., as a replace- 
ment and supplement for the earlier 
C-119 units on cargo runs. The group’s 
C-123s will haul hardware and petson- 
ncl around Free Europe, North Africa 
and parts of the Neat East, 

Because of these logistic demands, 
certain to last over a long period, train- 
ing now under was- at Ardmore AFB 
lA3\' April 9, p. 28), probably should 
be modified to place mote emphasis 
upon the C-123's cargo-cattying poten- 
tial. 

Logistics Mission 

'llic first flight of 10 C-123s from 
the U.S., advance contingent of 52 
aircraft on tlicir way to tltis base 60 
miles soutli of Paris, received an as- 
signment on the logistics tun within 
an liour of tlieir arrival. 

Upon joining tlic 60th Troop Carrier 
3V'ing of the 522nd Air Division, pilots 
and crew members were told to have 
four planes ready the next day for an 
engine-hauling mission out of Cliatean- 
roux. l-'ivc ntotc planes were required 
in 48 hours. Tltc 309th met the dc- 

Col. Clyde Box, commander of the 
322nd, emphasized that tlic 309th 
mav get an opportunity to pr.rcfice as- 
sault transport missions, but he made it 
equally clear that the Anny has not 
vet requested him to perform such a 
mission. 'The reason could be that the 
522nd never had an assault transport 
until the first C-123s arrived. On the 
other hand, the 322nd’s major mission 
is air logistics: it is short of eouipment, 
and the new plane can carry hardware. 

Col. Box said his unit, composed of 
three troop carrier wings and two air 
transport squadrons, has roughly only 
half the transport capability that it 
needs. 

He is eager to get his own Douglas 
C-124 transports and the newer Lock- 
heed C-1 30 turboprop aircraft. 

Tire 322nd has just reached its sec- 
ond birthdav. In those two years, ait 
logistics missions have eaten up 34- 


million miles of flying over an air line 
with 16,000 miles of routes. They have 
flown 50-million p;tsscngcr-railes and 
carried more than 150 million pounds 
of equipment. Some 30,000 para- 
troopers. representing other NATO 
nations besides the U.S. and their 
equipment have been dropped. 

Air Logistics Economy 

'I'herc is great economy in this air 
logistics svstan. Tliis is best realized 
bv Lt. Gen. William H. Tunner, 
USAF cnimnaiidcr in EuitJpc. who 
estimates that more than S500 million 
has been savctl in the 322nd’s two-vear 
history. 

The Sii\ing is almost entirely in the 
\-aluc of mcTchandise removed from the 
.dow-moving surface pipeline. 

At Dreux. tlie 509tli is attached to 
tlic 60th Troop Carrier Wing. The 
wing commander, Col. Randolpli E. 
Churchill, sav-s the 123s will be e.illed 
upon to fl'- 2.400 iiours a month on 
logistics runs. Like Col. Biw. howcr cr, 
he savs assault-type training such as the 
unit had in Oklahoma can be continued 
if the Arinv decides to join in. 

Basicaltv. the 309th 's present lack of 
assault training in Europe stems from 
the US.\F's critical shortage of the 
right kind of airplanes to do the logis- 
tics job in the best possible way. 

Rather than having to use the 
C-123.S. Col. Churchill would prefer an 
adequate number of C-1 30 turboprop 
transports. 

Tlic first ones to Europe arc sched- 
uled for his wing, hut they arc not 
expected until 1958. 

Why a Mission Change? 

There arc these otlrcr factors in tlie 
situation: 

• Maintenance time and costs on tlic 
C-1 19s now in use arc objectionablv 
high. Phase IV tests carried out in 
Europe by a single C-123 indicate a 
big improyement. By phasing in tlic 

time pet fl\ ing liour will be cut .at least 
in half and possibls- bv as much as 
75%. 

• Top control of the C-123s now is 
held bv Gen. Tunner. Ilis prime rc- 
sponsihilitv and interest at this time 
is in logistics as our fast-gniwing string 
of bases become more operational. 

• Despite the fact that tlic US.\F set 
up the 309fli to perform an ait mis- 
sion for tlic U.S. .^tmy, there is little 
ci'idencc of .\rmv enthusiasm for utiliz- 
ing it in combat assault trainine. Tliis 
mav result in part from a Tack of 
unanimity within the Army itself, 
where there are pro- and anti-a\iation 
officcn. The pro-ai'iation officers have 


their own future plans, not yet fully 
disclosed. They undoubtedly call for 
further integration of air units, aimed 
at centrulized control under Army com- 

• Tlicrc are relatively few American 
foot-soldiers in Europe, witctc the em- 
phasis has been on pacatroopers, the 
genuine airborne Gis witli special train- 
ing. One of tlic 309tirs specialities is 
moving the GI without paratroop train- 
ing or expensive special equipment. 

• To addition to requiring less main- 
tenance. the C-123 is expected to be 
a more reliable aircraft (Iran tlic C-1 19, 
easier to load and unload. Its low tail 
ramp will eliminate the need for elab- 
orate ground equipment, permit un- 
loading of most heavy units in less tlian 
fii'c minutes. 

• Tlie C-123 so far has a perfect safety 
record. In well oiet 14,000 hours of 
flying, the 309th never has recorded an 
acciifent. 


309th's Future 

Tlicrc ate substantial 
speculating tliat the C-123 


will 


find tlrcmsclvcs dropping paratroopers 
and hcavv field equipment instead of 
performing tire ncwh-pcrfccted assault 
transport role. M the C-1 19 is phased 
out, training missions are expected with 
the airborne. Static lines can be m- 
.stallcd in the C-123, but tlicir use in 
various tests lias not been entirely 
satisfactory. 

.^s part of tbe fiOtli '3'ing, the 
C-123S now have tactical support as 
a prime mission. In addition to ait 
logistical operations, this must include 
airborne assault, aerial resupply and 
medical evacuation. The 309th has 
had some experience in the latter field, 
l»tticularly during last year’s E.xcteise 
Sagebrush in Louisiana, but the air- 
craft admittedly is noisy and sliould be 
insulated for this kind' of work. 

In Julv, the 309th’s C-123s are 
scheduled' to receive their first European 
workout with the Army. But it is an 
ait transportabilits- excteisc. not an as- 
sault ttansport assignment. Working 
with three combat teams of the lOtli 
Infantrv Division. 30 of the aircraft 
will work for six davs somewhere in 
Getmanv. Each plane will fly 30 sorties 
a das'. On the total of 540 sorties they 
will 'haul 2.160 tons of equipment and 
11,800 soldiers. 

None of these sorties will be into 
unprepared fields of the tsiic used bv 
the 309th in its training program at 
home. Tlic 322nd is enthusiastic about 
the prospects on this exercise because 
of its experience in the past two 
months with a single C-123 sent here 
in adsunce for evaluation. In an 11-day 
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test, that aircraft moved 118.000 lb. 
of military equipment. 

.\ number of the officers and men of 
the '()9tli obsiously arc disa|)p<rinted 
in the change of their assignment, al- 
though many of them admit they had 
anticipiitcd it. 

Some feel, for example, that should 
war break out some time in the future 
the; will liaie lost their profieienev in 
ass,iu!t transport operations. 

'! he change, however, is forced U|)on 
them by the US.\l'’s lack of transport 
planes to meet the N.VI’O requirement 
to which the U.S. is pledged, and top 
Icsel Air !-'orcc officers feel th.it the 
crews will be able to regain tlicir pro- 
ficiency with a minimum of ’’brush- 

Air Force, AEC. Navy 
Plan Weapons Ranjre 

33’asliington— Ihe ,^ir Force, Atomic 
Energ; Comiiiission and the Nai v arc 
pliiniiing to establish a joint weapons 
testing range near .MhiiqiieTqiie, X. M. 

.\n .-^ir Force spokesman, explaining 
the need for the facililv wliicli ptob- 
abl; will adjoin existing test ranges, 
said the ■'inercased iers.ifriitv of nuclear 
weapons has imposed testing rcquirc- 
nients which make it desirable to have 
a joint range.” ’I'hc requirement, he 
added. ”is from the ballistics point of 

Disclosure of the need for such a 
i.mge was made before the House In- 
terior Committee. Brig. Gen. .\lfred 
D. Starhird, director of militan- applica- 
tion for the .\F'.C, told the committee 
that J.miiati 1959. appears to be the 
earliest fh.it such a range can be aiail- 

In the mc-jntinic. Con. Sfarbird sJiid. 
Ilic ,\EC plans to use part of the twn- 
inillion acres which flic ,\ir F'otcc re- 
cciitlv released at its Tonopah, Nci.. 

lie s.iid .\EC will begin tests there 
in October. 

llie General added that the ,\ir 
Force would need a range 100 miles 
long to deliver bomb shapes to an im 
pact area, .'\ircraft to be us«l in the 
tests are based at .Mbuquerque. Tlic 
range cannot be located over w-atcr, 
Gen. Starbird said, hccaiisc of the proh 
km of loc-ating the sarioiis test iiistru- 

,\n ,\ir Force spokesman said it has 
been determined that the range can be 
a joint facilit; but that questions still 
exist .IS to its exact location and which 
agency will operate it. 

It is known that the Air Force Arma- 
ment Center of the Air Research and 
Derelopincnt Coniniiiiul needs niorc 
extensive range facilities for bomb 
.shape testing .ind the collection of 
balfistics data. 


New Hunter Mk. 6 



HUNTER Mk. 6 soon to enter R.\F service. Note size of cartridge ejection blisters 



BRITISH mahitoiii Mk. 6 attained supersonic speeds during level cun at Zmicli air show. 



MANUFACTURER is Hawker Aircraft Ltd. Note Brilish use of cauioufla|C paint. 
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Ryan Vertiplane Concept Utilizes 
Double Flaps, Oversize Propellers 


San Diego, Calif.— Ryan Aeronautical 
Co. will base its light-weight, single 
|)lace research VTOL airplane being 
built for the Anny on a single turbo- 
prop engine driving oversize diameter 
propellers and a full span double flap 
system to achieve 90-deg. slipstream. de- 
flection. 

Ryan has developed its VTOL think- 
ing along these lines since 19-iO and 
the YO-51 Dragonflv, an STOL air- 
plane which utilized full span flaps and 
slots with spoilers for lateral control. 

PowcrpLint presently planned for the 
VTOL airplane is the Lscoming 
XT53-L-1 rated at 825 slip.. «ith a drv 
weight of 460 lb. Wing area will be 
small for conscntional horizontal flight 
since scrtical lift is obtained witli tlic 
deflected slipstream. Light wing load- 
ings «ill be standard for VTOL flight, 
hut large overloads can be absorbed by 
utilizing STOL flight techniques. 

Load Corrier 

The Ryan design philosophy aims at 
.1 machine capable of the same inancu- 
\c:s associated with helicoptets. yet 
able to lift large loads under sarying 
CG conditions and carry them long 
distance at medium speeds. 

Called the Vertiplane. the new ma- 
chine is in direct contrast to the Ryan 
X-13 Vettijet, a delta sving turbojet 
plane developed for the USAh' and now 
undergoing flight test at Edwards Air 
Force Base. Calif. The Vertijet is a 
tailsittcr. The Vertiplane stays in the 
same attitudes as a conventional air- 
craft regardless of the flight regime bey 
ing performed forward, backwards or 
vertical. Adjustment of power and flap 
settings make transition from forward 


to hovering flight possible at an almost 
constant altitude. 

In lauding, first approach is made 
with some power and flap deflection. 
By adding both power and flap deflec- 
tion in the proper ratio, hoseting, then 
vertical flight will be achieved. 

To Contract Stage 

Ryan has made full-scale tests of de- 
flected slipstream effects and has ad- 
vanced its knowledge to where the 
present contract for a fiving test rc- 
sc-dteh vehicle can be aeconiphshcd. 
The contract is for the Army, but is 
being administered by the Office of 
Naval Research. 

Ryan visualizes coniniercial as well 
as military uses for tlic Vertiplane, which 
is designed to operate from small, un- 
improved landing areas and maneuver 
in anv direction over all kinds of ter- 
rain. Its capabilities would be useful to 
the Navy in anti-submarine warfare. 

In eommercial fields, Rvan believes 
the principle could be adapted to feeder 
line transports to convey passongets to 
tlic larger, dispersed airfields from wTiicli 
jet airliners will operate. Tlic design 
also would be applicable to executive 
and business aircraft. 

Cleveland Pneumatic 
Employes Walk Out 

Cleveland— An ininiediatc wage in- 
crease of 17 cents an hour and a clause 
in the contract tliat would limit the 
amount of work farmed out by the 
companv, arc the two principal issues 
involved in the strike of Aerol Aircraft 
Employes Assn, against the Cleveland 


Pneumatic Tool Co. The companv has 
offered an increase of 1 1 cents an bout. 

Members of the association hold 49% 
of the company stock- The purchase of 
stock was made in 1953 with Sll mil- 
lion from two employe trust funds. 

In negotiating a contract with the 
independent union last year, manage- 
ment agreed to a contract clause that 
limited to a degree the amount and type 
of work which could be farmed out to 
other companies. 

One of the principal demands by 
management when negotiations got 
under way a month ago was that this 
clause be modified. The union wants 
the clause strengthened. 

A prime contractor to national de- 
fense agencies as the largest supplier of 
airplane landing gear equipment, the 
firm is required to have and list sub- 
contractors. In addition, the company 
says it is forced to farm out 11 to 17% 
of its precision operations because it is 
unalslc to employ enough specialized 
machinists. 

News Digest 


Bell Aircraft Corporation’s Texas Di- 
vision at Fort Worth has been awarded 
an additional S2.5 million development 
contract for the Amiy XH-40 helicopter 
]5rogram. The additional money is to 
finance more advanced phases of re- 
search and development of the tutbinc- 
powered Bell helicopter. 

Britain's postmaster general, Dr. 
Charles Hill, announced that this sum- 
mer BOAC w ill introduce regular flights 
from Manchester, England, to Mont- 
real, Canada, to avoid cuircnt stopoff 
of mail in London. 

RCAF has announced it will carry 
out modifications of two Comet lA jet 
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FAIRCHILD C-123 
TAKES THE LOAD OFF HIS MIND 

When the Air Force moves bulk supplies and equipment or personnel, 
or virlually any equipment or men anynhere. they know they can put 
their confidence and their payload into Fairchild C-123's. 

Especially designed to airlift large consignments of men and equip- 
ment with the greatest flexibility of movement, the C-123 needs only 
short unprepared fields to land and takeoff. 

Easy-loading rear ramp shortens ground time, and the C-123's high- 
tifi characteristics make possible quick, sure delivery to the rough spots, 
inaccessible or impractical to reach by any other aircraft, 

For a wide range of performance, the Fairchild C-123 is a versatile, 
rugged transport that lakes any load required in tough logistics assign- 
ments— another proven example of the big job capability that Fairchild 
builds into its aircraft. 





On highways and skyways . . . 

To the leading builders of iiuiomobiles and aircraft. Kelsey-Hayes is a 

major source of vital parts. The large resources of Kelsey-Hayes 
make possible wide diversification, such as automobile wheels, 

brakes and brake drums, to name but a few. Equally 
important, in the aviation field, Kelsey-Hayes supplies engine 

components, assemblies and many other vital products. 

KELSEY-HAYES 

KeUey-tlByes Wheel («., Delreit 32, Midi. • Majer Supplier Is the Aulsmotive, Aviation and Agritvltural Industries 
TEN PLANTS / Detroit and Jackson, MIcKigon; MdCeesport, Pa.; Loi Angefet. Calif.; Windsor, Onlorio, Conoda • Davenport. Io»o 
(French & Heeht Farm Implement end Wheel Division) • SpringHeld, Ohio (SPECO Aviation, Electronics and Machine Tool Division) 



Britgnnia 300 Prototype Nears Completion 

First of the longer fuselage Biitannias us near completion at the Bristol factory and is to make its first flight soon. Fuselage is 10 ft. longer 
than Series 100 and is poviercd bj Proteus 755 turboptops of -1.120 eshp. It can cans- up to 99 passengers. 


transpotts. Work, to take a yeiir. will 
be h.indicd by dc Havilland factory at 
Bruughtoii. England. 

Germany has joined the International 
Civil .Aviation Organization, the 68th 

Iron Curtain obseners will attend the 
lOtli general assembly of the Interna- 
tional Cisil ,\siation Organization in 
Caracas starting Jinic 15. They will be 
among dclcgiitioiis sent by 68 member 
slates, 10 noii-incniber states and 39 in- 
ternational organizations. .Agenda of 
39 points includes the question of sos- 

B. F. Goodrich Co. has been asvarded 
a U. S. .Air Force contract for aircraft 
brakes and wheels amounting to Si .6 
million. Order calls for 1,100 wheels 
and 3.980 brakes for fighter aircraft. 

Boeing’s 707 jet tanker-transport 
prototype is nearing the ?00-ht. mark 
ill flight time. Since its maiden flight 
on July H. 1954. it has had some 415 
l.ikeofls and landings, and has been 
flown by more than 100 pilots from 27 
commercial airlines. 

Canadaii Limited of Montreal has a 


multi-million dollar contract from Can- 
ada's Department of Defense produc- 
tion for additional CL-2S submarine 
liiinting plancv for the RC.AF. The 
amount of the order and a previous one 
lias not been announced. 

Boeing .Airplane Co, of Seattle has 
arranged an open line of credit in the 
amount of S75 million with 17 banks 
in Seattle, AA'iehita. Kan.. Chicago, 
New A'otk. Pittsburgh and San Fran- 
cisco. Credit, to run through June 
1957. is to "finance research into new 
and better products and to finance lar- 
ger facilities. " 

Bristol Britannia scries 100 protoripc 
C-.ALBO is undergoing liot sveather 
trials at Idris, North Africa, u ith Proteus 
755 turboprop engine used for Britan- 
nia series 250. 300, 310. Tests are part 
of new engine's certificate of airwortlii- 
ncss trials. 

Hughes .Aircraft Co. of Culver City. 
Calif., has been awarded four USAF 
contracts totaling 539.4 million for pro- 
duction and maintenance of Hughes 
armament control systems for all- 
sscather interceptor planes. 

Three leading .American banks arc to 


lend Dutch KLM Airlines S50 million 
to finance purchase of new aircraft, in- 
cluding eight Douglas DC-8 jet airlin- 
ers. Hie banks ate First National City- 
Bank of Ncu York, the Chase Manhat- 
tan Bank and the Bank of .America. 
Loan seill be made asailable between 
1956 and 1960. 

Temeo .Aircraft Corp.’s contract for 
pylon assemblies for North .American's 
F-lOO Super Sabre has been increased 
by sc'-ctai million dollars by the .Air 
I'orcc. .A large percentage of the work 
on the equipment— sving racks for arma- 
ment and external fuel— will be subcon- 
tracted to other firms in the Dallas area. 

A Skyniaster purchased by Syrian 
-Airways from the Potomac Co. of New 
A'ork last year has arrii ed in Damascus 
after oscrfiaui and refurnishing in Co- 
penhagen. .A German crew will man 
the craft. 

Pan .Aniericai) .Airlines has started 
seven day ,i week service to London 
from Philadelphia. Schedule replaces 
PA.A's three day a week flights in which 
passengers ss-erc transferred at Nesv A'ork 
to oserscas bound pl.mcs. New flights 
nill overfly New York, make a stop at 
Boston. 
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AIR TRANSPORT 


Tacan Fit for Common System — ANDB 


Report to Air Coordinating Committee stresses tech- 
short of urging adoption. 


meal feasibility, stops 

By AlpheuB \V. Jcesiip 

San Francisco— Tacan is both feasible 
and practical for use in a common na\ i- 
fation system for civil and military air 
traffic, the Air Navigation Develop- 
ment Board reported to flic Air Co- 
ordinating Committee last week. 

Enough Tacan channels are availiblc 
and the suitability of Tacan applies 
whctlicr that svstcin is "for civil and 
bictical milibiry, or civil and non- 
tactieal military aviation," according to 
the vcat-long study by ANDB. 

TIic ANDB says that Tacan meets 
the technical requirements of a practi- 
cal common system, but if docs not 
recommend its adoption per sC. It leaves 
to the Air Coordinating Cominittoc the 
determination whether Tacan sliould be 
adopted for a single common system, 
or whctlicr the present compromise 
parallel development of Tacan for tacti- 
cal military and of VOR/DME for civil 
and non-lactieal military traffic should 
continue, 

ACC Begins Study 

ACC met late last week to begin con- 
sideration of the ANDB report. It was 
expected that ,\CC would refer the re- 
port to its Air Traffic Control and Navi- 
gation Panel. The NavPancl would 
make rccoimiicndations for a U.S. 
police on Taean after consideration of 
financial requirements, timeliness and 
Internationa] implie.ifions. 

imll scale adoption of Tacan a.s the 
common system would require revision 
of the Civil Aeronautics Administra- 
tion’s fivc-veat program to modernize 
the air traffic control system {AW Apr. 
50. p. 26). No provision for Tacan in- 
stallations is made in its present plan. 
On the other hand, no expansion of 
VOR/DhfE hicilitics is included. 

The gist of ANDB's recommenda- 
tions regarding Tacan's technical quali- 
fications for the common system were 
described bv Col. J. F. Taylor, Jr., 
director of the Board, at the recent 
,\viation \Vriters' Assn, convention. His 
major points: 

• One Imndied channels are requited m 
a Tacan svstem. which would provide 
area coverage of the U.S. in the air 
space from 75.000 ft. down to 18,000 
ft. mean se-a level and solid coverage 
on a basic route structure from 18,000 
ft. down to 700 ft. above terrain. This 


coverage plan, "which satisfies all cktsses 
of aircraft and allows for new types 
lilanncd," was drawn up by ANDB Ad- 
v isorv Group No. 3. 

• Of the 126 channels designed in the 
'I'acan system, 104 are available for 
common system use. live remaining 22 
channels arc either requirc-d for exclu- 
sive militarv use or lost because of in- 
terference from other services. Thus, 
tonnnon svstem channel requirements 
c-,m be met vvitli four channels left over 
for contingency purposes. 

• Tlie need for 'Tacan in the Continen- 
tal Ait Defense plans has been catc- 
gotic-.illv confirmed by the Joint Com- 
munications-FlcctTOnics Committee, 
International Problem 

•Another problem which ANDB 
originallv set out to investigate was 
the international implications attached 
to Tacan standardiz.ation. Taylor said 
that this issue was outside the authority 
of .ANDB and now would be acted 
on by ACC. ANDB recognizes the 
difficultv of solution, since the “mili- 
hirv of NATO countries have the same 
interests in Tamil as do the military 
in the U. S„ with civil aviation in these 


Washington— The Civil Aeronautics 
Hoiird staff is conducting a special in- 
vestigation of airline reservation poli- 
cies and methods as a result of increasing 
complaints from Congress and the pub- 
lic that airlines are overselling flights 
and failing to give passengers adcqiratc 
flight information. 

Answering the complaint of Sen. 
Margaret cliasc Smith (R.-Mc.) that 
airlines arc overselling seats, C.AB Chair- 
man James R. Durfee reported that the 
Office of Compliance is working on a 
survev of airline booking procedures for 
the Board, 

Increasing complaints of overselling, 
cvpeciallv on New York-Miami routes, 
led the CAB to begin a survey of the 
situation in March. Later, the study w-js 
expanded to include the question of air- 
line policy in supplying flight informa- 
tion to passengers. 

If the Board decides the Office of 


countries favoring VOR/DME in some 
instances." 

"No technical problems arc known 
that would prevent Tacan from taking 
its place as the rho-theta navigation 
aid in a trulv common system,” I'aylor 
concluded- It was expected, liovvr^er, 
tliat politics would still confound the 
hvo-veat sttugglc with Tacan. 

Range, altitude coverage and adja- 
cent and co-channel protection ratios 
of a 'Tacan grid svstem were deter- 
mined bv Airborne Instruments 
Laboratorv and l''cderal Telecommuni- 
cation Laboratories. This provided a 
plan for siting ground stations. 'The 
minimum gcograpliical spacing be- 
tween facilities assigned tlie same 
cliamicl for the different type facilities 
was detennined to be; 

• 200 nautical mile facility. 500 mi- 

• 100 nautical mile facility', 250 mi. 

• 50 nautical mile facility', 1 50 mi. 

• 50 nautical mile instrrmient land- 
ing svstem, 1 50 mi. 

From this data, the National Bureau 
of Standards detemiincd that 100 
clianncls would be required in a Tacan 
navigation svstem covering the country 
from 700 ft. above terrain to 75,000 
ft. above mean sea level; 200 mi. 
facilities. 25 channels; 100 mi.. 33 
chamiels; 30 mi., 25 channels; and 50 
mi. II.S. 14 channels. 


Compliance report warrants it, a full 
investigation niav be launched. A probe 
of the oversale situation could include 
the no-show problem, another issue 
causing some concern at the CAB, 

In her remarks on the airlines, Sen. 
Smith accused them of maintaining "an 
Iron Curtain on weather information 
for their own convenience and to pre- 
vent pisscngcrs from switching to rail- 
road transportation when air travel be- 
comes questionable . . 

She also complained of what she 
Icrmrf "the tcprebcnsiblc practice of 
airlines overselling and tiking through- 
flight passengers off without advance 
notice, because of passenger shick-up 
icsulting from overselling.’' She added; 

"Most of us can remember a few 
vears ago when there were predictions 
of gigantic expansion of air travel. We 
have seen a great expansion develop. 
But we have not seen a gig;tntic expan- 
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sion develop— not what most of us 
thought would have happened by this 

"I think that the principal reason for 
this can be laid to the airlines them- 
selves. There are not enough airlines 
with enough equipment and operating 
over enough routes to meet the de- 
mands of Americans for air travel." 

The senator argued that; "The answer 
lies in having more competition over 
the exbting routes by mote airlines in- 
stead of the present system of granting 
a quasi-monopoly to a few favored air- 
lines with the concurrent discrimina- 
tory treatment against other airlines 
which have asked to provide service 
over existing routes.” 

The ranking Republican member of 
the subcommittee on CAA and CAB 
appropriations, Sen. Smith, said she has 
been "shocked at the callousness of 
the attitude of the airlines, particularly 
the big airlines operating on the East 
Coast, on such matters as reservations, 
overselling, flight connections and with- 
holding flight information." 

Senate Approves Budget 

CAB’s new chairman, James R- 
Durfee, in a letter to Sen. Smith re- 
ported that overselling "has been a 
cause of concern to us for some time" 
and that “an investigation was begun 
several weeks ago." 

The Senate Appropriations Com- 
mittee also has directed the CAA "to 
take the necessary steps" to improve 
weather information to airline passen- 
gers. 

Despite the charges on the floor, 
the Senate approved the $202 million 
budget for CXa and the $22.1 million 
budget for CAB recommended by its 
Appropriations Committee. 

For CAA, this is $6.1 million more 
than the House allowed, but $392,000 
less than its original request- "rhe 
Senate restored a $2.5 million cut made 
by the House in the CAA's S40-mil1ion 
request to launch its five-year federal 
traffic-control plan. 

The Senate also restored $2.4 mil- 
lion of 3 $5 million cut made bv the 
House in the CAB’s request of $20 
million for payments of airline sub- 

During Senate debate on the budget 
requested, Sen. Paul Douglas (D.-lTl.) 
applmded the reduction in the ap- 
propriation for airline subsidies from 
the $52.5 million granted for Fiscal 
1956. 

"We have ralvanized the General 
Accounting Office into a mote-detailed 
audit of the expenditures of the air- 
lines,” Douglas declared. “I hope ■we 
can continue in that direction- 1 think 
we have galvanized the CAB into tak- 
ing more decisive action, I hope thev 
will continue with their good work 
and will do still more,” 


Kerosene Safer for Commercial 
Jet Operations, Esso Claims 


Boston— Kerosene is a safer fuel for 
commercial jet operations than JP-4, an 
oil company expert told members of 
the National Fite Protection Association 
at their aviation semiiur last week, 

A jet transport with integral wing 
tanks will be exposed to a flammable 
vapor condition to a considerably lesser 
extent with kerosene, asserted A. R. 
Ogston, technical service representative 
of the Esso Export Corp. Aviation De- 
partment. Furthermore, lie said, in air- 
craft crashes kerosene fires will spread 
mote slowly than JP-4 fires and offer 
■ndditional time for passenger evacua- 

Engincets for the Texas Co. found 
in a testing program that JP-4 compares 
favorably with kerosene in performance, 
and has adi’antages of compatibility 
with engine design, lower freezing 
point and is less dangerous at high 
altitude (AW May 28, p, 84). 
Weight Advantage 

Ogston did not give the weight to 
tlie adi'antages of JP-4 that the Texas 
engineers did. 

"The major oil companies are in a 
position to supply whatever type of 
petroleum fuel is desired by tlie airline 
customer," Ogston said. "The sale of 
JP-4 rather than kerosene may appear 
to be more attractii'e to some oil com- 
panies since it may be a convenient 
outlet for low octane naphthas which 
are sometimes difficult to dispose of in 
these days of 98 octane premium motor 
gasolines. 

’’. . . Factors of this kind should not 
influence the choice of a jet transport 
fuel grade, which must be selected on 
the basis of its overall operational suit- 
ability. 

"In evaluating the latter, an all- 
important consideration should be the 
comparative safety characteristics. . . . 
Kerosene of minimum flash point rep- 
resents the best compromise that can 
be made in selecting a fuel for the 
coming jet transport era.” 

Flammable Range 

During a ri pical seven-hour jet trans- 
port flight where fuel temperature does 
not exceed 70F at takeoff, flammable 
kerosene lapor sliould not occur dur- 
ing any part of the flight, according to 
Ogston. 

With JP-4 fuel on the other hand, 
the flammable range would be entered 
at about OF. or within one to three 
hours after takeoff, and the condition 
would remain thus for the rest of the 

’it. 

Vith fuel temperatures above 70F 


at takeoff, flammable kerosene vapor 
would be present during the early part 
of the flight. With JP-4, the warmer 
the fuel at takeoff, the longer it will 
take tank vapor to enter the flammable 
lange- 

But it would be certain to do so in 
any case during final let-down from 
cruising altitude. 

The fuel tank vapor flammable range 
for kerosene, according to Ogston, runs 
from 95F to 165F at sea level, to 
35F to 80F at 50,000 ft. Comparable 
range for JP-4 is —OF to 70F at sea 
level, — 57F to — 3F degrees at 50,000 
ft. 

Ogston pointed out that flammable 
lapor in the tanks is a hazard only if a 
potential source of ignition exists. 
Lightning strikes appear to be the 
only real ignition source, and they do 
not usually occur near normal fuel 
locations. 

No accidents to civil aircraft have 
been attributed thus far to vapor ex- 
plosion, Ogston said. 

Eastern-Colonial Join, 
Trunk Lines Cut to 12 

The number of U. S. trunk airlines 
dropped to 12 on June 1 when the 
long-planned merger between Eastern 
Air Lines and Colonial Airlines became 
effective. 

Eastern took over Colonial in a trade 
of one share of Eastern stock for every 
two shares of Colonial stock. Eastern 
traded 260,300 shares for Colonial’s 
property and route system. 

For the present, Colonial becomes 
the Colonial Dii'ision of Eastern Air 
Lines and former Colonial president 
Branch T. Dykes becomes an Eastern 
vice president in direct charge of the 

The merger ends a four year fight for 
Colonial. 

National Airlines fought the acquisi- 
tion bitterly in a long series of pro- 
ceedings before the CAB, in the courts 
and at the White House. 

In return for 260.300 shares of stock. 
Eastern receiied routes to Ottawa and 
Montreal and to Bermuda and added 
a total of five DC-4s .md eight DC-5s 
to its flect- 

The Colonial Dii'ision will continue 
to operate the Colonial system with its 
own equipment and personnel for the 
present. 

Eastern will follow a policy of grad- 
ual integration in absorbing the Colonial 
operation and introducing new equip- 
ment on the new routes. 
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Olympus 101 Installed on Test Bed 

Bristol Olympus 101 tucbofot engine rests on test bed. Engine, nliicli dcsclops 12,000 lb. 

noiinced by Bristol Acm-Engines Ltd. Later versions u( engine ere running at considerably 
higher powers. 


Airline Traffic Rise 
Of 15% Is Forecast 

Boston— .Aitliiie trnSic will iiictcnsc at 
a rate of 15% a stat and lower fares 
will play an importtnt part in tapping 
new ait transportation markets. Dr. 
T. P. Wright. Cornell University vice 
president of rcscareh, predicted last 
week at a nrccting of the Radio Tccli- 
nical Committee for Aeronautics. 

The major problcnts of traffic control 
and adequate airport facilities for the 
|Ct age will be solved by 1960. Wright 
said. Technological desclopmcnts in 
steep gradient landing and takeoff air- 
craft and supersonic comnicteial flight 
nill be achieved sooner than ne think. 

Relating |)asscngcr market to fares, 
Wright said the potential market in- 
creases insersely as the cube of the 


fate. If in future U. S. airline fares 
conic down from the present average 
of 5.54 cents per passengcr-niilc to 
5.31 cents this country's present mar- 
ket potential of 10 million passengers 
would rise to 40 millitm. the Cornell 
scientist said. The 5.31 cents fare Icscl 
is equal to present first class railroad 

Other jwiiits made by Wright; 

• Separation of airports for esdusive use 
bv carriers, personal aircraft, exccutise 
aircraft, and cargo operation.s may he 
ncccssari to sohe the airport problem. 

• Boundary layer conliol can reduce 
landing and takeoff distance on the or- 
der of 30 or 40% and rcsc-artli and de- 
velopment on it should be iiilensiticd. 

• Rocket-assist takeoffs and arresting 
gear landings for shorter runw-ay itsc. 
and air refueling in commeteial opera- 
tions should be gh en consideration. 


Baggage Delivery Plan 
Offered by American 

American .Airlines is now offering 
uhat it hopes will be a solution to tire 
baggage-claiming problems of New York 
and Los -Angeles passengers through a 
new do'sntonii baggage delivery serv- 

I'or a small fee. American will ar- 
range to have luggage delivered to 
passenger-specified points in either New 
York or Los Angeles, saving the pas- 
senger the trouble of waiting for the 
ba|ga|c to be unloaded and then carry- 
ing it himself. 

In Ne«- York. American will have 
baggage delivered in Manhatfan, 
Queens. Brookhn and the Bronx, h'or 
a destination between the Battery and 
86th St. in Manhattan, the charge is 
S2 for the first bag and SI for each 
additional piece, f or other destinations, 
the charges ate S3 and SI. 50. 

West Coast delivery service extends 
to Los Angeles, Hollywood, West Holly- 
wood and Bcserly Hills. Rates ate S2 
for the first bag and SI for others in 
Los .Angeles, and S3 and SI. 50 in 
Bei’erly Hills, liollyMOod and AA'cst 
Hollywood. 

Carey Limousine Corp. and Mercury 
Service Sy stems will handle the deliv- 
eries in New A'ork, and .Airportransit, 
Inc. and .Atlantic Transfer Co. will de- 
liver in Los -Angeles. 

Local Coach Flights 
Plannetl by Southwest 

Washington — Southwest Airways 
plans to become the first local airline to 
offer coach service, with low fare flights 
between major California cities. 

The new coach serv ice is sched- 
uled to begin this month. 

Southwest has filed a coach tariff 
with the Civil Aeronautics Board which 
offers low-fare service between 5:45 
P.M. and S;30 .A.M. The coach service 
w ill be operated with 44-passcnget Mar- 
tin 2-0-2 aircraft. 

Fares will vary from S3.50 to S17-00. 
and the coach proposal includes service 
to San Francisco, Oakland, Sacramento, 
San fosc, Monterev. Sanha Barbara. 
Bakersfield, Burbank and Los Angclcs- 


Ilalian Pilots Suspend 
Strike Against Linear 

Reacting to a move bv Italian airline 
eompanics placing staffs on vacation 
and offering some planes to hire to 
foreign companies. Italian airline pilots 
suspended tficir strike May 27. Service 
was partly restored by Slay 30. but 
negotiation is expected to resume on 
wage dcntaiids. 
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lATA Conference Probes Traffic Snarl 


-Air traffic control and navigation 
problems dominated the 1956 Interna- 
tional Ait Transport Assn. Technical 
Conference completed late last month 
at San Remo, Italy. 

The Technical Conference repeated 
the alarm expressed earlier at lATA’s 
annual general meeting over the rate at 
which control and navigation facilities 
ate falling behind aircraft development 

The group also approved a series of 
short- and long-range recommendations 
for improvement of present facilities 
and development of new ones to han- 
dle air traffic in the 1961-70 decade. 

Last fall, the Technical Comnrittee 
estimated that an hour of non-produc- 
tive flying with a modem transport 
'”"ts S1,(K)0 and pointed out that if 
.raffic snarls causccl non-productive fly- 
ing which amounted to 2% of annual 
utuization. it would cost the airlines 
millions of dollars. 

At the San Remo meeting, the lAT.A 
group pointed out that in manv parts 
of the world, air traffic control and 
navigation aids already ate five years 
behind Current aircraft capabilities and 
that, unless something is done, the in- 
troduction of turbojet and turboprop 
transports will widen the gap still fur- 
ther. 

Conference Recommendations 

Lack of implementation of regional 
plans drawn up by the International 
Civil Aviation Organiration bv the gov- 
ernments concerned was cited as "the 
great void" in the traffic-control situa- 
tion bv Col. C- A. Doughertv. chief of 
the Civil Air Branch of the USAF. 
He urged technicians to concentrate 
more heavily on impressing industry 
and government with the urgenev of 
the situation. 

Dougherty said that U. S. military 
forces support civil aviation develop- 
mcivt, but he warned the delegates 
against depending upon military re- 
sources and funds since they arc subject 
to redeployment. 

The Technical Conference made sev- 
eral recommendations for improvement 
of present traffic-control facilities and 
procedures, including full-time control 
m congested areas regardless of weather 

Primary radar was described as one 
of the best tools currently available for 
reducing aircraft separation and im- 
prose traffic handling, and lATA was 
uiged to promote early development of 
an intemationally-compatible system of 
secondary radar. 

Until automatic communications for 
continuous position fixing ate available, 
the Technical Conference said present 



traffic-control procedures can be im- 
proved through a standard phraseology 
and procedure and through correct se- 
quence in data transfer. Other sug- 
gested improi’cments called for the 
speeding up of transmissions and the 
recording and institution of a standard- 
ized reporting procedure for pilots. 


AVlicte frequency of position reports 
and nas'igational accuracy permit it, 
the Technical Conference said longi- 
tudinal separation minima can be re- 
duced and the load of position report- 
ing cut. Studies of these possibilities 
by regions and routes were proposed, 
Anti-Collision Lighting 
The lAFA group recommended that 
no aircraft be permitted to come closer 
than 500 ft. to another for military 
identification or any other reason, and 
that no aircraft be permitted to cross 
the flight path of another in the same 
proximity. 

It was suggested that airlines support 
experiments in anti-collision lighting 
and that lATA conduct a detailed 
studv for standardization, 

Tire conference pointed out that, 
since turbine aiicrait will be holding 
in traffic patterns at eonsidetablv higher 
altitudes, more efficient high altitude 
altimeters should be develops to allow 
aircraft to maintain the 1,000 ft. verti- 
cal separation standard (see Cockpit 
Viewpoint, p, 47). 

Future ATC Systems 
.A detailed study was "urgently" rec- 
ommended to determine whether hold- 
,ing patterns and procedures now in use 
can be applied to turbojet tiansports. 

The airlines were advised to urge 
their governments not to create special 
resen'cd zones for military operations 
and to promote joint planning for 
maximum integration of military and 
civil traffic. 

Looking beyond present navigation 
and control facilities, the Traffic Con- 



First 440 in Australia 


Two Convair 440 Metropolitan aircraft have been bought by Australia for its VIP flight 

Vickers, have voiced their disappointuienl at tlie sclcch'on of a U3.-made plane for thb 
purpose but RAAF, which is flying the plane (with RAAF markings in the photo), lias 
expressed its prefeteace for the Metropolitan. 
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A great new route for 
America 's smartest air service ! 


Ohampagne 
Flights 

between 


San Francisco* Salt Lake 
Denver* Minneapolis 


Now Western Airlines links other great cities of the West 
with its famed DC-6B "Champagne Flights". These newest 
"Champagne Plights" between San Francisco, Oakland, Den- 
ver, and Minneapolis-St- Paul— via Salt Lake City and Reno— 
feature reserved seats, gourmet dining, vintage champagne, 
and orchids for the ladies — the same luxury service that 
travelers on Western's other major routes acclaim “second 
n the world!” 


WESTER 
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fcrcnce concluded that svstems of flic 
future moit juited to ' meet lATA 
Itjffic-coiitrol tccjuitcmcnts "may de- 
pend upon furm:> of control or coordi- 
nation apptcciabh dilleicnt from Air 
Traffic Coirtrol as «e know it today." 

The group said the search for the 
proper future srstem should proceed 
{tom tlic determination of agreed ob- 
jectis’c requirements, rather than from 
attempts to change or expand present 
facilities. 

A'liile ATC systems 15 or 20 years 
from iioss mar- not be fundiimcnhiliy 
diffeicnt in purpose from those in use 
todas'- tile conference said fliat in- 
creasing traffic speed and density will 
require a spcctaailar increase in speed 
of coimniinication and greater disci- 
pline for the pilot and operator. 

l o fill tlic need for faster coinimmi- 
cations, tlic group advised large scale 
simulation cialnafion of the various 
integrated data transfer and signalling 
ssstems now under study in order to 
prmc tliem out before they go into 

Visual Navigatiois Aids 

Tlic conference also stressed the 
need for cockpit instrumentation wliicb 
would give the pilot a visual picture 
of his place in the ATC pattern. While 
self-contained navigatiun aids independ- 
ent of ground shitions will be available 
in the next few years, the group pointed 
cut that airlines haic no experience 
with them and nill li.nc to use thou 

1'lie IAT.-\ group recommended that, 
ill tlie future, ait traffic control should 
be based on im area rather than a 
route concept. This shift is favored as 
a means of giving operators the flexibil- 
ity they need to meet changing weather 
cunditiuns and utlier factuts in each 
opeiatioii. 

In liew of the increasing speeds of 
aircraft, tlic conference agreed that it 
would be unrealistic to set up eonUol 
areas and otlicr airspace compartments 
strictly within national boundaries. In 
the future, the group said, areas should 
1)0 related to the nature of the route 
organization and defined witlimit refer- 
ence to ground frontiers. 

Jet Runway Requirements 

Examining ninnay requirements for 
jet aircraft, the Tcclmieal Conference 
coiieluded tliat the present standard 
width of 150 ft. will handle the job if 
liie runways are equipped nitli Sta- 
bilized shoulders. 

It w.is noted that in areas wlicte 20 
knot crossninds arc frequent or where 
iiigh souw banks or otlicr unusual facs 

sary . It was decided that airport prob- 
lems should be handled on a local 
basis, taking into account tlie particular 


type of airline opcratiuii in the area. 

Local tuiiwai' tequirc-nicnts should 
be fixed as soon as possible, the con- 
ference concluded, bccau.se it takes 
trso ;x-.its to get a runway into opera- 
tional use once the requirements arc set. 

h'urtlitT study was advised on ground 
handling probleiiis witli turbine air- 
craft. although the conference agreed 
that fixed senicc installations slimikl 
be used for fuel, ground electrical 
power, teleplione, water and ligliting. 

Discussions were held on structural 
fatigue problems, uiid tlie groti]) re- 
ported tliat the ptobiciiis imoivcd 
require considerable expansion of pres- 
ent airline inspection techniques and 
may call for supplementing visual in- 
spection witli radiograpliy, ultrasonics 
and cicii radioactiic isotii|)cs. 

The conference found that tlic prob- 
lem of fitting message traffic into the 
limited frequencies available for arco- 
inmtic.l1 mobile communications can 
be relieved by cutting down on redun- 
dant conversation. 

It was suggested that routine in- 


fliglit weather observations be trans- 
mitted onlv by specified aircraft on a 
route rather than by all of them. New 
operational practices to streamline 
transmission of weather information to 
aircraft from tlic ground by .lirlines 
were alsti suggested, as was a study of 
suitable abbreviated phr.iscology to coii- 
vcv basic ceiling and visibility observa- 

East German Airline Plans 
To Operate Jet Service 

Bonn— The East German Deutsche 
Lufthansa expects to operate modem jet 
planes in tlie near future' on an ex- 
panded route pattern. The jets will be 
made available by East German indus- 
trv, a spokesman said. 

The airline recently established two 
new roiitcs-Berlin to Bucharest and 
Berlin to Sofia— over which it is oper- 
ating Soviet ll-H aircraft. Also planned 
for carlv operation are new routes 
witliin tlic Soviet Zone and an exten- 
sive network of feeder scn ices. 


Rising Cost of Airliners 


1949. . 

1950. . 

1951 . . 

1955.. 

1953. . 

1954. . 

1955.. 


5684,398 

705,684 

785,940 


1,076,940 

697i490 


1049-C 1,461,400 


1049-G 1,961,703 


DC-6 

DC-4 

DC-6 


DC-6 

DC-6 

DC-6B 

DC-6 

DC-6B 

DC-68 

DC-6A 

(C.r?e) 

DC-7 

DC-7 

DC-6A 

(C.I30) 

DC-6B 

DC-6B 

DC-7B 

DC-7B 


447,888 

687,810 

655,678 


751,396 

857,638 


873,889 
958,190 
1,01 5,938 


1^68,964 

1,501,693 

1,105,470 

1,494,448 

1,898,700 

8,019,400 


VICKERS 
Aedel Prie< 
iKaunt 866,800 Figs 


AVIATION WEEK, 


11, 1956 




AIRMAST 


ARE 


SER 


N6 


AV 


TRAHS WORIP AiRURSS CRTS SAfl, FAST RFSOITS 
WtTH FAinneSS CASTFR mfPMP £R6M£ STARRS 


Huge Super Constellation engines are easily moved 
on Faultless Casters several hundred feet to the TWA 
overhaul area. There they ate transferred to special 
Faultless Castered stands, allowing engines to be 
rotated horizontally or vertically for maximum acces- 
sibility. The engines and stands move along a produc- 
tion line of several stations where specihc work is 
done on them. As many as 80 engines are on stands 
at one time. Faultless Casters not only permit fast 
material handling but the 2W wheel face protects the 
plant's floors. The advantages of this type of material 
handling equipment are numerous, since the convey- 
ance provides a combined work stand and storage 
dolly. Your local Faultless Industrial Distributor can 
recommend similar time and money saving methods 
for you, no obligation. 

Two of many Shock Absorbing 
AIRMASTER Casters produced 
for the Aviation Industry 


P 


FAULTC1=SS CASTER CORPORATION, ivansvilii r, Indiana 
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World Airline Orders 
For Viscounts at 316 

PtoducHon rate of Viscounts is six to 
seven a month and will continue at that 
rate until the end of tltc year. Twenty- 
six' Viscounts have been delivered so 
fat this year, and the total deliveries at 
the end of May was 117. Tlicre have 
been 311) Viscounts sold. 

Airlines faking recent deliveries or 
placing orders; 

• Central African Airways. Delay in de- 
livers- of fi'C aircraft was requested be- 
cause airport program was not coniplctc, 
but first one was delivered in April and 
second was to be deliseted in hlay. 

• Capital Airlines. Twenty-four aircraft 
were to be delivered by the end of May, 
one behind schedule. 

• Trans-Canada Airlines. Eighteen air- 
craft delivered through May. ahead of 
the airline schedule. 

• Trans-Australia Airlines. Option on 
two Viscount SlODs, bringing fleet to 
13 aircraft. 

• Cnhana (Compania Cubana de As'ia- 
cion). First dcliscry last month. 

• Lufthansa. Option on seven. 

• Pakistan International Airlines. Op- 
tion on three. 

• British European Airways announced 
deli'crics of 20 Viscounts fitted with 
four Rolls-Royce RB-109 Tyne turbo- 
prop engines will begin in the spring of 
I960. 

A formal contract will be signed by 
BE,\ Chairman Lord Douglas soon. 

Of the 516 Viscounts ordered. 86 
arc SOO scries and 230 arc 700 series. 

CAB Nod to Southern 
For Florida Service 

3\'ashinglon-SDutlicm Airways has 
been chosen by the Civil Aeronautics 
Board to operate a new direct air seiv- 
icc behr ecn Atlanta and Panama Cib’, 
florida. 

The Board selected Soutlicrn o\cr 
Eastern .^ir Lines and National Air- 
lines to operate the 250-mile route for 
a fi\'c-rear experimental period. The 
local airline will operate the route via 
Columbus. Ca.. and Dothan, Ala. 

Tlic AHant.i-Panama Citv segment is 
primarily a local service-route, and the 
C.\B ruled that a local airline (South- 
ern! would do a better job of serving 
and exploiting it. 

The Board decided to allow Southern 
to operate skip-stop and nonstop serv- 
ice on the route so long as Dothan and 
Columbus get two flights a day in each 
direction. 

C.\B member Chan Gurney disagreed 
with tire nrajority on two points. He 
feels the Board should have given 
Southern permanent authoritr- instead 
of a five-year certificate. Gumey also 


thinks Soutlicrn should be restricted 
to one-stop service on the route; he 
feels nonstop authority tends to make 
the segment a trunk route. 

Planning further expansion in the 
Florida area. Southern has asked the 
CAB for a new route from Jacksonville 
to Miami r-ia Gainsnlle, Ocala, Winter- 
hasen and Fort Lauderdale. 


Antarctic Air Route 
Studied in Canada 

A route over the .Antarctic between 
.\ustralia and Europe, with a stop at 
the south polar icecap, is under serious 
consideration by Canadian Pacific Air- 
lines. Grant SicConachie, president, 

Establishment of refueling facilities 
on the icecap would involre no prob- 
lems not already oscrcome on the north- 
ern polar route, McConacliic said. 

Boeing Weighs Short 
Range Jet Transport 

Seattle— Production of a short-range 
jet transport in conjunction with its 
Model 707 Jet Sti.itoliner series is under 
consideration by the Boeing Airplane 
Co., Wellwood E. Beall, senior vice 
president, has revealed. 

'lire plane would be in the 60,000 
to HO. 000-lb. weight range, as com- 
pared to the 235,000 lb. of the 707. 
It would carry 50 passengers and travel 
at about 373 mph. It probably would 
Irar c four cngiucs. Beall s.iid- Dcliseries 
could begin in 1961. 

Arailabilitv of suitable engines is a 
key point in determiising whether a 
useful and economical airplane can be 
offered in the near future on a firm 
basis and vvliethcr sufficient airline in- 
terest can be deselo^ to make the 
project feasible, said t. C. 3\'ells. en- 
gineering vice president, svho is over- 
•sccing preliminary work on the project- 

.^moirg lines which hare expressed 
interest in the new jet are Northwest 
Orient. United. Trans World. Western, 
Continental, Northeast, Trans-Canada 
and National. 


CAB ORDERS 


(May 24-30) 

CR.kNTED; 

Firing Tigct Line an exemption to per- 

N'err- Vork pursuant to a contract rvith the 
[nteigor^vromin^^ for European 

Utiu, Canada, pursuant to an agreement 
rvith the Indamer Corporation, 


emption to transport Mr. W'avnc nicmar of 
the Chicago Trihime from Nerr hork to 
DnsscldorF and return r la Gander. Sliannon. 
London, Bnisrcir. Frankfurt, Nuremberg. 
Munich and Stuttgart for news purposes, 
prorided Sealroard collects a S613.20 fare 
from the passenger. 

Riddle Airlines an eremptiun to lease- one 
C-46 aircraft from Miami .Aircraft and En- 
gine Sales and Wo C-46 airciafl from South- 
ern .Aircraft Leasing Co. for 36 months 
rrith options to purchase. 

Flying Tiger Line an exemption to per- 
form transatlantic clurter flights for the 
Italian Alliance Clubs and the Blau Weiss 
German Beneficial Union, and Slick .Airway s 
an exemption to perform two round trip 
transatlantic charter Rights for the Youth’s 
nivision of the Order of Good Templars. 

North Central .Airlines authority to con- 
dnet round trip service on Segment 1 of 
Route S6 between Land O'Hkes. Wis., 
and Chicago, ill., via Rhinelander and Mil- 
waukee, provided the carrier serres each 
intermediate point on the segment on at 


A 




two transatiantic cnarters and Flying Tiger 

atlantic charter pursnant to contracts with 
Sperrv emploves Cosmopolitan Club. 

City of Columbus and the Colnnrhus 
Chamber of Commerce permission to inter- 
vene in the Eastern Route Consolidation 
Case. 


John F 
ships among the tF 
Agiecmcnts invt 
Air Traffic Confere 
ous other carriers n 
rangements. 
ORDF.RED; 


tionshlp betw'een Modern Air 
ation Management Corp. and 
rking relation- 


al S2.023.886 for the period April 15. 1955. 
to Mar. 31, 1956. and 53.47 cents per mile 
for tlic period beginning .April 1, 1956. 

hiail rates for .American .Air Export and 
Import Co.. Riddle Airlines, Slick Airssas-s 
and the Flying Tiger {.ine set at the stand- 


IV the board for the 


DENIED; 
Allegheny A 
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Ready TODAY 
for the 

Jet Transports 
of TOMORROW 


The CAA Distance Measuring system is in full operation 
on virtually every major Federal Airway, 
providing pilots with information they have always wanted, never 
had — distance from a radio fix. as well as direction. 


Hundreds of airline and executive aircraft 

use this navigation system daily — expediting IFR approaches, 

taking the guesswork out of position reports. 

The majority of these aircraft are equipped with Narco DME. 


Narco Distance Measuring Equipment 

meets CAA specifications for airline use, is completely proven, 
accurate, reliable. It is in full production. 

VOR/DME is ready TODAY for TOMORROWS era of jet transport, 
which will require the precise type of navigation 
provided only with Distance Measuring. It is ready, too, 
for TODAY’S business and airline aircraft. 


narco 



NATIONAL AERONAUTICAL CORPORATION 


AMBLER, PENNSYLVANIA 


? between HttsL^b^and” Biifc 
Airborne Freight Corp.'s pctitic 


estigatioi 




n Slick 


tmim charges. 

Permission to intervene in the Reopened 
Bonanra Renewal Case to City of Fresno, 
Cjlif.. Board of Supervisors of Fresno 
County and City Chamber of Commerce. 
California Eastern Aviab'on's motion for 


Shortlines 


► Arkia Airlines, an Israel Government- 
owned carrier, is operating two flights 
a day between Lydda Airport at Tel 
A\'iv and Eilat on the Red Sea. The 
service is operated with 30-passenger 
DC-3s. 


► British European Airways has taken 
options on 19 more Viscounts-Seven 
810s and 12 840s. Delivery on the 
options will bring BEA's Viscount fleet 
to 83 aircraft by 1960. 

► Central African Airways carried 247,- 
S05 passengers in the vear ending 
March. 1956. with gross revenues of 
S6.6 million for the period. 

►Flying Tiger Line flew 6,458,885 ton- 
miics of freight in April a 10% increase 
over April 1955. The carrier flew 
23.203,726 ton-miles of freight in the 
first four months of the vear, 40% more 
than in the simitar period of last 


► Holiday Airlines will inaugurate a 
scheduled service between the San 
I'raiicisco Bav area and Lake Tahoe on 
June 15- A daily schedule of two 
round trips between Sausalito and Ijke 
Tahoe wiU be flown witli niiic-pas- 
sciigcr Grumman amphibians. Fate is 
SI4 one way; $27 round trip. 

► National Airlines will iustali anti-skid 
devices on all its Comair 340 and 440 
tr.insports. The carrier will use the 
Deeeiostat Controller built bv the 
Westinghouse Air Brake Co. to’ adapt 
braking systems to various runway sur- 
face conditions. 

► Trans Australia Airlines has sold one 
Comair 240 to Pakistan International 
.Airlines and is negotiating the sale of 
four more with various airlines as part 
of its ptogriiu to re-cquip with Vis- 
count and F-27 aircraft. Ansett Air- 
ways is reported interested in two of 
the Convairs. but TAA won’t sell to a 
eoiupctitor- 



COCKPIT 

VIEWPOINT 


Measuring Altitude 

A matter of increasing concern in asiation is the measurement of altitude. 
Present barometric altimeters do not give a sufficiently accurate answer to 
the question. "How higli is the aircraft flying?” As might be suspected, 
the most cruci.a! points are the extreme ends of the scale — on low instrument 
approaches and during high Icrci flight. 

Modern teclinology permits us to measure distance and direction with 
useable accuracy by means of electronic dcs iccs. But these factors constitute 
only two-thirds of the needed information. 

The third dimension, altitude, still is strapped to a too! which utilizes 
a bellows. 

Elusive Standard 

The desclopinent of the sensitive altimeter seseral years ago pemiitted 
great strides in aviation. Now the industry is stepping into regions of 
flight where more reliable data is required. Inherent faults of present 
equipment, as hystcrisis and lag. arc of more than academic interest. Indeed, 
that ail important reference point, sea Icsel, .sppears to be an elusive 
standard. 

Lacking anything like a stable bench mark, accurate readings are hard to 
come by. 

Landing minimums have readied tiic 200-ft. point, wliich in anybody’s 
language is mighty close to the ground. Errors of any tipe at this low 
altitude, be they installation, design, reading or what have you, can have 
an unhealthy effect on further operations. And tiie I’aridus errors can 
accumulate to approximatelv 100 ft.! 

Many people belici'C that the useful limit of the pressure altimeter is 
reached in the neighborhood of 200 or 300 ft., and that bevond this we 
must depend on other things— approach lights, for instance. 

Likevi’isc, at high altitudes— aboic 15.000 ft.— the system has short- 
comings which can cause the required 1.000 ft. spacing to disappear. 
Instances haie been reported in which an aircraft cruising at 20.000 ft. 
(according to the altimeter) finds itself passing under a flight svhose instru- 
ment says 19,000- Above these levels tlic errors naturally tend to become 
greater. 

Millibar Spacing 

To pteient these awkward situations, consideration has been given to 
the separation of aircraft according to a specific number of millibats of 
mercury rather than by 1,000-ft. intenals. The hitch is that the millibar 
expands with altitude. If X-millibars yield 1,000 ft. down low, then 
X-iiiillibars may produce sci eral times this space up high— obviously an im- 
possible cxtraiagancc. 

Some recent developments in the altimetry field liave produced fan- 
tastically accurate pressurc-tvpc instruments, as the one being made by the 
Bulova Watcli Co. (AW Dec. 5. p. 29). Elaborately compensated, 
tliese precision devices may find use for calibration of existing equipment, 
as ground station masters and, possibly, inflight use on large aircraft. But 
these altimeters do not change tlic present sistem; what tfici' do is merely 
refine it. 

It would appear that our third dimension needs some sort of electronic 
measurement. And I don’t mean the old terrain warning indicator, altliough 
this may have its uses. People in the know tell me that the present state 
of the electronic art does not permit the establishment of an electronic 
bench mark from wliich we can measurc-citiier up or down. But there is a 
fortune u-aitiiig for the person who can come up with a suitable aeronautical 
yardstick. 
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F8f 8SAKCATS, being lighter, foster, ond more powerful F9F-2 PANTHERS become tee firs! Blue Angel 

teon tee F6F, were (he second Grommon fighfers chosen /el fighters in IQ4<?. In 1052 (hey Ironslerred 

fay (he Blue Angels. lo fos(er F9F-5's. 


Silently, at 900 feet per second, they dose in from the horizon. 

Their formation is diamond, the distance between each Cougar a precise five feet. 
Too near the earth, they roll as one and noisily loop. On each low return, the crowtl 
gasps, but the five feet separation remains exact throughout their aerobatics. 


These are the Blue Angels. U. S. Navy Flight Demonsttatron Team. Their 
primary mission is to show fledgling Navy pilots the perfect skill with which 
practiced men can fly when they have complete confidence in them- 
selves, theirteam, and their airplanes. To insure the latter, 
the choice of airplanes has always been left to the Blue Angels. 

Since their ifTcsption ten years ago, they have tested all new 
Navy fighters and chosen Grumman every time. 

GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
Bethpagc • Long Island • Now York 

Designers ana builders of supersonic Fllf-1 Tiger, 
transonic F9F.S Couger, S2F sub- killer, SA-IS Albatross rescue amphibian, 
metal boats, Aerobitt truck bodies. 




PRODUCTION ENGINEERING 



F-102A Pioneers Production Concept 
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By David A. Anderlon 

S .111 Diego— Con\air's l''-102A is the 
tirst end product of a different kind of 
production cycle. 

It uus the first airplane to be ordered 
b\ the .Air I'orce under its Cook-Craigie 
production plan (AW, April 12. 195-t. 
p. 13) calling for a slow initial rate of 
production parallel to an intensive air- 
plane test program. This concept na.s 
aimed at working the hugs out of a new 
design before hundreds had hecii built. 

The plan also called for ctiinplefc 
iiigli-prodnction tooling of the airplane. 
This was the gamble: it was to pay off if 
the airplane was a good one :uid or- 
dered in quantity. In that case, factory 
output could be accelerated swiftly and 
sinoothlv to a high rate in a minimum 
time. 

To build the F-102, Convair manage- 
ment called in A. P. Higgins, chief tool 
engineer from the Fort AN'orth plant, 
made him uorks manager of San Diego 
Plant 2, and gate him a green light. 
W'ithin 16 months after the move into 
the emptv acres of Plant 2, the first pro- 
ihiction airplane rolled out of the huge 

Delivery On Time 

"We hit the first delivert- date right 
on the head,” said Higgins, "and we 
haven't missed one since. The whole 
idea of the line was to deliver a com- 

E letc airplane to the .Air Force, ready 
) fight. sA'e'rc not quite there set but 
ue are delivering about an 80% 

•About 90 of these supersonic all- 
weather interceptors have been cleared 
for flight at the coinpimy’s facility at 
Palmdale. Right now production is 
matching the tooling rate and the trans- 
fer of sonic eoraponent subassembly 
lines around the factorv floor. 

Latest US.AF award to the San Diego 
plant is for production of the l'-102B, 
a more powerful version of the intcr- 
eeptor aimed at matching the oper.i- 
tional altitude capability of the Rus.siaii 
Bison long-range bombet. Powcrplant 
of the B series will be the Pratt <Sc Whit- 
new )7i. rated in the IS.OOO-ib. thrust 
class. 

Pliasing in of B production has al- 
ready begun in Plant 2 where areas have 
been roped off and tooling begun. 

Contract for production of the 
F-102B ptcsumablv will include a num- 
ber of TF-102BS.' This brings to five 
the total number of production orders 
for the delta-winged craft. Three of 
these four include numbers of TF-I02.A 
trainers as well as the I''-102.A intcr- 

Bi’ late summer of this vear. the pro- 
duction line will be at its full scheduled 
capacity, and production of the I'-I02B 
will be phasing in. In the esent of a 
national emergency, production could 





missile ^ 
power 
supply 


to production 

3 months 


From "'board' 


Weighing only 19 pounds and developing 
5 K.VA at 24,000 RPM, the guided missile 
alternator shown above went front dnifting board 
to prototype production in just three mnnthsi 
mother example of the proven dcsigit and |)roduc- 
capability of Lclantl's Aircraft Products Division. 


Among 


tf by Leland are the followii 
A: MCE 45-1, 750 VA; SE 9- 
hCartin ^talador, the SE 24- 
Tliere are others, too, bin 
prevent us fre 


Missile power supplies arc Leland's business. If you 
any power problem that needs a solution, write, 
or phone our Aircraft Products Sales Department 



• DESIGN ENGINEERS. 





THE LELANO ELECTRIC COMPANY 

DorMn 1, Ohio 

PInUon of AMUtICAN MACHINE « FOUNDSY COMFANY 



WIRING and other accessories arc installed 
plan. 


be fiutlier accclctatccl to tuin out ten of 
tlic planes every eight-hour shift at this 
one location only, 

Reconfoured, Re-engineered 

Comair production people got a 
break when the l'-102 liad to be rede- 
signed. I1ic original airplane, with its 
short nose and tubb\ fuselage, had been 
designed to meet a specification. Its 
ptodiictioii layout was a eonventiona! 
otic ill which large cliunks of the air- 
plane were built and the systems iii- 
stallccl later. 

But transonic drag rise proved too 
nnicli for the F-102 to hurdle and its 
fuselage had to he iccontourcd accord- 
ing to tlic area tulc- 

"Right here is one place where the 
Cook-Craigie plan rcalh proved its 
wotth." Higgins said. "If we’d been pro- 
ducing airplanes under old concepts, 
we'd have iiad ?00 that didn't meet spe- 
cifications instead of the 12 we did 
have.'’ 

Waieii the i'-102 had to be reworked. 
Higgins and his production people 
collaborated with the engineering de- 
partment at a design IcscI, and they 
planned the airjilanc and tooling to- 
gether. riiiis the final result was a pro- 
duction man's dream as well as a de- 
sign engineer’s vision. 

One example of liow this worked out: 
maintenance of sonic of the airplane 
systems of the original I-'-! 02 could only 
be done bv pulling tlie engine. In tlic 
l''-!02A, the svstems can be reached 
fhrougli the wheel wells and missile 
bays w'itliout hauling out the poncr- 

Higgins’ biisic idea was to break down 
the airplane into subassemblies small 
cnougli to be handled easily and la^e 
cnougli to utilize maximum manpower. 
Each of these sections wa.s to be deliv- 
ered to the final assembly line in as 
eomplcfcly finished a shage as possible, 
with wiring, piping, v.ilvcs, instritmcn- 
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OJV CMM. . ..around the 

There are approximately 2000 Canadair-built 
aircraft in civilian and military service 
around the world. Wherever they fly, 
their operators know that Canadair's personal 
service on operational or maintenance 
problems is quickly available. Canada!: 
technical representatives, at present 
based on four continents, are always on 
call . . , and as dedicated to the Canaduir 
ideal of sales service as a family 
physician is to the needs of his townfolk. 


clock ...around the world 

These men have come from all parts of the world . . 
from all spheres of aviation- They have been 
selected for their extensive knowledge of maintenance 
problems and for their specialized experience 
on the equipment in their charge. Their work is 
supplemented by aircraft systems trainers at 
the operator's own base; service repair and overhaul 
groups at the main Canadair plant, and a 
continuous flow of manuals, handbooks and buUetins. 
Around the clock and around the world, 
service is a continuing obligation to Canadair. 


C-L 

m 


CANADAIR 




53 



F4D Skyray 
. . . Navy’s 
Sunday Punch! 


The Navy's F4D Skyray — newesc all-weather fleet in- 
lerccpcor — gets its deadly sting from its Wesiinghousc 
Aero 13 armament control system. 

Visibility good, or zero — when a Navy pilot is search- 
ing out enemy targets in a Douglas F4D, a blip on his 
Aero 13 radarscope shows him where the invading 
planes are. He selects the appropriate target and locks 
on, tracking. The Aero 13 computer calculates the 
proper attack course (at the pilot’s option) until the 
target is in range. Directed by the Aero 13, the weapons 
are flred at the right instant — another intercept mission 
is accomplished! 

'The Aero 13 embodies advanced design for conven- 
ience of installation and maintenance, by cylindrical 
packaging, which is adaptable for the nose of any 
modern high-speed fighter aircraft. It consists of hinged 
panels which can be swung outward and downward for 

Each panel section in turn contains removable sub- 
assemblies. Complete circuits can be checked with test 


equipment similar to an ordinary tube tester. Built-in 
test points in the radar subassemblies provide quick 
localizing of trouble. 

Latest in the Air Arm fire control series, the Aero 13 
is n refinement of an earlier Wcsiinghouse development 
that scored the first blind kill of an enemy aircraft over 
Korea. It is one more example of creative engineering 
by Westingbouse — airborne defense systems to keep 
America free. 

For assistance in specific flelds of airborne electronics 
defense systems, contact Westingbouse Electric Corpora- 
tion, Air Arm Division, Friendship International Air- 
port, Baltimore 27, Md. j-9io49 


The Air Arm Systems Family 

Fighter ArtnazneaC Bomber Defense Flight Control 

Missile Guidance Special Purpose Systems Componenis 



The Aero 13 incorporates the complete radar and computing 
system in a unique barrel-rype package which fits perfectly 
in the nose of the aircraft. Overhead slide-rail mounting 
provides easy pull-out for service. 


WATCH WESUNGHOUSE! 

WHERE BIO THINGS ARE HAPPENING FOR YOU 


THE 

OKAHAGAN 

GROUP 

doubles payload capacity 
with new 

Curtiss-Wright 



Cyclone 9-Powered 

SIKORSKY S-58 


Again this year, the Okanagan Group expands to 
meet Canada’s growing needs for non>scheduIed 
helicopter charter service. Since 1947, Okanagan 
has played an increasingly important role in 
Canada’s fast-growing economy— transporting men 
and materials from the Atlantic west to the Pacific, 
from Toronto north to the Parry Islands, 



In 1956 Okanagan will add at least four new 
helicopters, including a Sikorsky S-58 “Aerial 
Packhorse.” Powered with the dependable 1525- 
horsepower Curtiss-Wright Cyclone 9 engine, the 
S-58 can handle a 3,000 lb. payload — double the 
capacity of any other Okanagan helicopter. It 
means that more companies can reach into the 
most tugged terrains of Canada — bring out more 
of her natural resources and materials, contribute 
further to her continuing growth. 

The Curtiss-Wright Cyclone 9 is a powerplant 
built for the rough work of Canada's mountains 
and forests. It has proved itself in commercial 
operation all over the world. Over 113,000 Cy- 
clone 9s have already been built, and the demand 
continues. The Cyclone 9 has been chosen for 
many leading helicopter models because it means 
faster, more dependable performance under the 
toughest of flying conditions. 

TOUNG MEN! JOIN THE U. S. AIR FORCE 


ln>«H$aU Ccmi CIprsnwMM 



Si 




tatiun and ali otiicr nstcms in place and 
fiincHonally cliccked. 

Nc-d step nas to dev elop estimates of 
the times resjuited tn build t-.icli of 
these subassemblies and the number of 
stations requited on each line. This 
resulted in a master sclicdnie ami .sc- 
mienec of ojserations. laid out on a huge 
sheet of cardboard- "That represents 
aixmt 10.000 man-hours." Higgins said 
as he pointed to the sequencing chart. 
”-\nd it's saved us mam times th.it in 
|)roducing the airplane.” 

W ith a final delivers' date fixed hv 
terms of the contract. Cmivair produc- 
tion design and tooling engineers is’crc 
able to ssork backssards. taking the fin- 
ished airplane ap.irt nienlalh and on 
paper to wind up at the beginning of 
the production cycle. 

I'roin that sequence of oper.itioiis 
the engineers n ere able to get complete 
phasing of ail the tooling for details and 
as.sciiiblies. 'Hies could find the tooling 
times and asseihbh times for the ulti- 
mate production rate. They could ad- 
vise the engineering department on the 
order in n hicli to release shop dr.m ings 
and ease some of the problems of that 
kind of seheduiing. 

Tlicre «as one drawback, 'llic sc- 
qtieiicc of operations shmved that work 
would base to start before Plant 2 nas 
te.idy. Tooling had to he actisated in 
the fall of !9s2 to im-ef the deliver- 
elite. 

W'itli no plant, nn tools ,ind no facili- 
ties, Higgins turned to I'nrt Worth and 
Plant I at San Hiego as well as to out- 


side sources for his first tooling work. 
After January, 1953, wlicn Plant 2 be- 
fan to take on a semblance of life, an 
incrc.ising percentage of tooling stayed 
inside its doors. 

"There's one point 1 want to make 
about our tooling.” Higgins said. "W'c 
see tool enginceriiig as a scrsice organ- 
ization uhosc major interest must be in 
producing airplanes, niit building tools." 
New Plane, New Ideas 

A batch of ne-w ideas guided the iiro 
dnetion of the l'-102,\. Other produc- 
tion lines liad been inechanized; other 


airplanes had used the half-shell con- 
struction; other designs would call for 
foigings from the hea\T press progr.im. 
Blit no other aitpkinc had yet combined 
all these features .and many others into 
its production plan. 

Hvcii the traditionally cumbersome 
part number system was simplified for 
stock routing; the part mimbet «as re- 
lated to the using department so that a 
det.iil piefe could get to its proper shi- 
tion aiiywlicrc in the plmt and onlv 
three immhers would be needed to 

.\ll components and hardware except 
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BRIDGEPORT ALUMINUM HAND FORGINGS 

Available from S to 2000 pounds 


Considering hand forgings for your experimental 
or prototype job? 

Bridgeport can deliver a wide variety of shapes 
in sizes ranging from 5 to 2000 pounds. Count on 
fast production and prompt service, loo . . . since 
Bridgeport maintains a complete stock of forging 
alloys. Complete heat-treating and annealing facil- 
ities are also available to develop the physical 


ultrasonic test equipment gMarantees shapes that 
are free from internal defects. 

Take advantage of Bridgeport’s complete pro- 
duction facilities for your hand-forging require- 
ments. They’re your assurance of top quality, 
unmatched service and prompt delivery. 

For particulars, send for your copy of four-page 
bulletin which explains Bridgeport’s many services 
and facilities. 


properties you require. And the very latest in 

FiH tilt vem neuieAf iM. 

BRIDGEPORT,, AI.UMEVUM 


{XTHUSIONS, Bie AND 




Bridgeport Braei ' 


fut .1 few liigli-tlolljt and GK.Mi parts 
ate line-stocked in liiiis nest In lire 
station at nhicli tlic\ arc to lx; assem- 
bled. 

'I'htse items are now produced in 
.sets of ^0. ljut with the buildup to full- 
scale production that nnniber will go 
up to 150. 

Fuselage Line 

On the fuselage line, the 6tst niajnr 
chunks of the I'-!02A are the cockpit 
side panels, consentionally built of 
frames and stringers. These closely 
spaced members are both riveted and 
Seotchwelded together. 'Ihe latter 

E roccss is a technique for bonding metal 
\ using adhesise in tape form rather 
than as a liquid to be brushed on. 

Next come the duct inlets, rugged 
structures fabricated in small fixtures. 
Retentiv the inlet itself was modified 
bv the addition of a separator |)latc 
sticking ahead of the original inlet face. 
'Iliis is kno«n in the shop as the "bu/rt 
fix" because its priiuaiy purpose is to 
eliminate a high-frequency buzzing of 
the fuselage side panels during flight. 

The inlets and side panels are moved 
to a nose fixture where the\’ ate joined 
to the floor panel and the forsvard and 
rear bulkllcads. 

This pilot compartment basic assem- 
bly nc.xt goes to the ‘'mcrry-go-round.” 
a scries of mmabic fixtures which take 
the unit in a rotatable mount. As the 
ccxkpit makes its round, all its primary 
systcni.s are installed: control linkages, 
throttle quadr.int. rudder pedals, tub- 
ing and wiring. The " indshield frame is 
added near the cud of the line, and «ifh 
the addition of the radar bay the nose 
is completed. 

The center section of the fuselage— 
Killed the ''barrel"— is made in four 
sections: front and rear, left and right 
half-shells. 'Ilics start as half-bulkheads, 
left and right. Held in separated fixtures 
for easy as.scmbls. 

.-kll riveted joints in the barrel are 
scilcd before skinning to present air 
leakage from the fuselage into the 
bmindaix- layer of the airplane. 

Internol Joinings 
'niese half-bulklicads arc skinned in- 
side and out. and then taken to sep- 
arated fuselage bucks to make left and 
tight liais es. Joining of the internal svs- 
tems is done here; the fuselage halves 
are joined at the next station. 

Engine mount fittings, shroud and 
tail cone, arc titanium. The shroud is 
an unusual assembly of ssaffle skin scam- 
svelded os’ct light rings. The skin is a 
vendor item; the rings are hat sections, 
fomied on a Cyril Batli Contour 

In a parallel set of fixtures and liy 

E arallel methods, the rear barrel of the 
isclage takes form. It is made of fore 
and aft shell assemblies, lire aft shell 


i.s built from light met.ii liulkhe-.ids in 
halves. 

The fomurd section is built around 
heavv press-fotged bulkheads 

Mating of these two sections hikes 
place on a fixture where primary instal- 
lations also ate begun. 

Thu fuselage final assembly line then 
receives the three major subassemblies: 
the completed nose scetioii-eithct for 
an I''- or a ■IT‘-K)2.A-tlic cente-r bataJ 
and the tear fuselage complete with 
vertical tail. 

\\'hen the fuselage leav es its line for 
aimlaiic final, it is complete, lltc rud- 
der has been installed and the control 
svstem checked. Antennas arc mounted, 


Whenever your equipment requires 
thermal conditioning. General Electric 

**^.E.^has ha/^extensive design 
and manufacturing experience in pro- 
viding controlled heating for a wide 
variety of applications. These applica- 
tions range from giant guided missile 
blankets to tiny one-inch long accel- 
erometer heaters. Problems of intricate 
shape, large or small size, unusual en- 

of heat required have all been solved. 
LET US ANAIYSE YOUR HEATING 
PROBLEM; a General Electric special- 


thc cockpit is fitted. Everything but 
the aetiiiil installiition of the black boxes 
has been done along the production 


Building the Delta 

Basic wing panel structure consists 
of two tanks, one forward and one aft 
of the landing gear well. The wing is 
broken for assembly at the vvx:ll, so 
that a complete wiiig consists of left 
and right panels, each made of a for- 
ward and aft tank section, plus the 
other components, sucli as leading 
edges, fences and elevons. 

These tank sections start off a.s eight 
seulptiiicd skins wliich ate set.up in fix- 


FOR MORE INFORMATION contact your 
General Electric Aviation and Defense 
Industries Sales Office or send coupon. 






GENERALS ELECTRIC 



THERMAL CONDITIONINO OF ROCKETS AND GUIDED MISSILES 



HEATING OPTICAL. ELECTRONIC, OR HYDRAULIC AIRBORNE EQUIPMENT 


WHERE CAN YOU USE 
G-E SPECIALTY HEATING EQUIPMENT? 
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Aircraft Controls 


chosen as components in F-102A pilot assist system 



This application is just one of the many in which the aircraft 
industry uses Barbcr-Colinan "Micropositionet " ultra-sensitive 
relays for precision control. Tlicsc polarized relays operate on 
input powers of 30 microwatts to 1 iniili« att and are available in 
a wide selection of coils, enclosures, motintin^s. 

The complete line of Barber-Colman aircraft controls includes: 
Actuators; Posiri.ininji Controls; Temperature Controls; Small 
hfotors: Valves; L'ltra-Scnsitive Relays; Thermo-Sensitive Ele- 
ments. Write for literature or consult the Barber-Colman engi- 
neering sales othce nearest you; Los Angeles; Seattle; Baltimore; 
New York; Montreal; Melbourne. 

Barber-Colman Company 

DEPT, F, 1422 ROCK STREET, ROCKFORD, ILLINOIS 


Capable of supersonic performance in level Higlit. the Convair 
F-I02A is equipped with a Minncapolis-Honeyweil combination 
Pilot Assist System and Yaw D.imper System that serves 
most of the functions of an autopilot. To carefully monitor 
the Pilot Assist System at all times and prevent hard-over sig- 
nals. three highly dependable Barber-Colman "Micropositioner" 
ultra-sensitive rel.iys are used. 


SMALL MOTORS • A IR Dt STR IBUTION PRODUCTS 


CONTROLS • AUTO.MATtC CONTROLS . I NOUSTR t AL I NSTB L'M ENTS • 



litres and drilled to templates. These 
finished skins ate joined to wing ribs 
in another fixture. W iiig spars arc at- 
tached next in the process. 

Before skinning, the flung surfaces 
are snicared witli a sealarTt. 

Qiialih control during the uing 
inanufaetuting is strict because the 
I -102A has integral tanks. 'And we 
li.is cn't luid a single tank leak in the 
two and one-half years we’se heen fiy- 
ing," said Higgins. 

Part of this fuel-liglit quality is cred- 
ited to the Straylor riset developed at 
Cons'air. 

'Iliis rhet is flat under the he.itl 
svherc the conventional countersunk 
rivet has a conical surface. Before in- 
sertion. the risefer puts a 0.005-in. 
Ihick pure ahnninuni washer under the 
head as a psket. 

-After riveting, the wing tanks arc 
baked at s’OI' to bund the scaliiiit. 

I nmi this station, the wing sections arc 
placcxl in a fixture for pressure cheeking. 
W itii access doors buttoned down, the 
Link is pressurized to 7.5 psi to cheek 
for leakage. 

Primory Structure 

vertical fi.xture takes these com- 
ponents and the wing trailing edge as- 
lemhly for mating into a complete pri- 
iiiari striietiire panel. 'Ibis panel is 
moved to a special machining fixlnte 
designed bj Comair engineers. 

Xusualize a large triangular fiaiiic- 
"ork big eiiiiugh to take two of these 
panels, side hi side, witii the root 
chords about at flout level. 'Ibe huge 
steel |)ipes forming the fixture make a 
light triangle with the wing font chord 
horizontal and the tr.iiling edge i ertieal. 

Along the hypotenuse is a bed for a ' 
miller which Itims the leading edges of 
llic wing spar to precise dimensions. On 
c.ich side opposite the binding gc.ir 
wells is a combination router and borer, 
which trims the landing ge.ir wells and 
hems and re.iiiis tfie landing gc'.it at- 
tach fittings. 

Wing Interchange 

•After the boring oper.ition for the 
wing-fiiscliiBe attaeliincnt fittings, the 
wing paners go to the wing priniarv 
hue for coin])letion and installation of 
the .sistems. 

On this line, wing Ic.idiiig edges, 
elcvons. fences, kiiidiiig gear and doors, 
wiring and tubing arc installed. 

Wfien the w ing leaves the far end of 
Ihe line, it is a ctiinplcte unit, cheeked 
out fuiictioualh and readi to bo on an 
airplane. 

".Another thing aliout those wings,” 
Higgins said. "Thei rcallv are inter- 
changeable. We figure that if a pilot 
damages a wing lie can he figliling again 
w ith that airplane within 24 hours after 
he lands for repairs. We've had two 
belly landings, and in both of them wc 


A Cincinnaii Hydrospin machine is now 
in operation a| Kaiser Meial Products, 
Inc., and i.s available lo missile, jet engine 
and other manuracturcni tor development 
I and production work. 

Under high compressive rorecs, rollers 
Torm an inexpensive flat blank or simple 
prerorm to the shape of a rotating mandrel, 
usually completing a pan in one pass. 
Movement of the roller brackets is con- 
trolled by hydraulic tracer and makes 
possible irregular wall thickness and curved 
wall shapes. Strength characteristics are 
improved and finish is excellent. 

Savings Take Many Forms 
Forming by this cconomicai method 
obsoleles many chip culling operations 
with resulting savings in labor, material 
and machines. One manufaclurer has made 
savings of iOO ibs. of critical high tempera- 
ture alloy in one jet engine part alone, 
Another development on a misstte part 
shows savings of 40% in material over 


draw die method and saves weight of the 
finished pan by cximrol of wall thickness. 

A wide range of metals has been suc- 
cessfully Hydrospun and. as the above 
photograph shows, an unlimited variety 
of tubular, conical and hemispherical 
shapes is possible. Ask us about way.s to 
put this Hydrospin to wxirk for you in 
soiling your manufaclurlng problems on 
hard-io-make. highly stressed pans- We 
can show you hoiv lo produce a better pan 
at a definite cost saving. Write for brochure 
today. Address Dept, A. 



This Cinciiiiioll Hydrospin. Pile of the few 
/ten- III operoihn. may be Ihe ansver ro your 
pnidiiriloii problems. 


this ptocast and censider radnsign far ultlmelt strangrh and weight savings. 

Kaiser |\/|etai. Products, inc. 
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Realistic targets for today’s advanced weapons systems must 
be as fleet and maneuverable i^the potential opponents they 
simulate. SiH(^ speedy, rei^titely controlled drones can give 
pilots and E^hery crews tKe combat training they require. 


PSIMARV AND AUXILIARY ROCKfT POWER FOR: 


Poweriflitnts to prope^^rones at transonic and supersonic 
spe«dS^I^ew*t anoyi’er important area for the application of 
xth<;-«dvan«d tocl»ho!ogy resulting from RMI POWER 
/ BitCLKSEtiWG.- 

Itocket pq^-er to drive missiles and piloted aircraft higher and 
faster has been the prime product of RMI since its inception 
15 yews t^o. Today, as the oldest company in the rocket engine 
field. Reaction Motors has a wealth of experience gained in the 
design and production of engines for record-holding vehicles 
of both types. 

Engineers ond Scientists: creotive ond rewarding opportunities exist tor 
all types of technical specialists in the reseorch, development and pro- 
duction of rocket power devices. Send complete resume and salary 
requirements to employment manager. 


Target Drones, Ordnance 


Rockets, £/ecfion Sysrems. Louncbrng Devices. 



REACTION MOTORS, INO. 


DENVI l_l_E 


NEW U EF?SEV 




olso checked the tanks aftensards. 
There \vcrc:i't any leaks in the intact 
wing." 

\\'i:ig iiud fuselage .isscniblic.s start 
down a inos ing production line, picking 
up components as tlicy go along- At 
several stations of the lino, ted lights 
atop stanchions blink the warning that 
power is on in the aircraft for its >;s- 
tems check. .Along this line, complete 
svstems aw operated, cycled throngli 
several tuns to check installations. The 
radnmc and the long pitot boom arc 
installed. 

Engines Arrive 

.Along the rear of the line come the 
Pratt &' Whitney J57s that power the 
F-102.A, gripped in rolling horizontal 
fi.stutcs. 

The engine is slid into tlie fuse- 
lage, the tail cone buttoned on, and the 
airplane is about complete, 

.At the end of the mosing line, tlic 
finished airplane is lifted off and placed 
on a specially designed truck tniiler for 
transport to the old gun butts adjacent 
to the flight line. Thete. final prepara- 
tions are made for the flyaway to Palm- 
dale for flight tests and delivers' to the 
USAR 

Right noss', the plane is painted in 
the San Diego plant, in a spray booth 
that takes up precious room on the fac- 
tors- floor. Ultimately the painting will 
be done at Palmdale. The I'-IOZ.A wiU 
Hr- there in its St. Patrick's Day prime 

A separate section of the plant houses 
all-metal mockups which serve dual put- 
poses as engineering and tooling aids. 
One major value of the mockups is in 
utilization for layout of tubing and wir- 
ing harnesses, a job that hardly ever can 
be planned on paper. But by working 
with a dimensionally accurate metal 
mockup. skilled shop personnel can 
help designers to evolve the final fomi 
of the twisted s-iscera of the F-102A. 

A section of the final assembly floor is 
lescivcd for the airplanes that will al- 
ways be coming back for something spe- 

Currentlv a batch of TF-102.A 
trainers are having their canopies re- 
worked. The next time it might be 
some special weapons installations. But 
tliat space will ahvuys be there and 
ready. 

Cooperation on the F-102A 

The success of San Diego in meeting 
deliveries reflects in large measure the 
work of mani' other subcontractors and 

A big share of the component work is 
done hy Comair plant at Fort W'oxth: 
missile has- doors, wing leading edges, 
elcs'ons, vertical fins and rudders, com- 

C ' 'e radar compartments, aft fuselage 
•shells, front and rear bulkheads and 
flooring for the pilot's compartment. 








SPECIFICATIONS 

parssaiE' tmiUDE 

Setar .9 Range 1S.29^to 0.403 pilg -lOOO^Io -teO.OOO feel 



Also AVAILAILE; THREI-AXIS niGKT SIMULATOR 




COLOR TELEVISION INCORPORATED 
SAN CARLOS 6, CALIFORNIA 




DYIVAMIC 
ALTITUDE 
SIMUIATOR 

-1-80,000 feet 
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VITAL PROJECTS 
such as AERO-13 
CHALLENGE ^ 
at 

\V^stin^house 

BALTIMORE DIVISIONS 








CempoKy, I.1CJ 


ADVANCED EDUCAIION 
AT COMAANT EXAIHSI 





CmvmtOptmqi 


EXIST IN THE FIELDS OF: 


OECUITEY 
MICROWAVES 
SERVOMECHANISMS 
MAGNETIC AMPLIFIERS 
OIGITAl COMPUTER 
PROGRAMMING 


FIRE CONTROL SYSTEMS 

PACKAGING 
TRANSFORMERS 
ANALOG COMPUTER 
DESIGN 

TECHNICAL WRITING 


VIBRATION 

INFRARED TECHNIQUES 

COMMUNICATIONS 

ANTENNAS 


TO APPLY 


WATCH 

W^stinghouse 

IV/iere big things arc happening crery day! 


;md tlic coinplcto nose for Hie Tl''-i02A. 

Tlic fire control system foe the 
I'-IOIA, nitlioiit wliich it would be just 
oiiotlicr airplane, is a Iliiglics Aircraft 
dciclopment. 

Cunvait tiiginects praise tlic close 
relationship with their Hughes coun- 
terparts as one of the biggest factors in 
|;iixltieing a fighting airplane, 

Other major contributors to the pro- 
duction prugr,iin include Mcnasco. 
inanufacturing the complete landing 
gear; Goodyear at Pliocnix. supplying 
the windshield, canopy and fin tip; 
Rhccin, nuking the titanium fuselage 
tail cone suction; and Namico, deliver- 
ing the rudder. 

Costs Low 

Convair’s labor force on the F-102.A 
and ri''-102A now totals about 7,000 
direct and indirect. They work two 
standard eight-hour shifts on a fi\e-day 
week. A third shift is used in critical 
production areas as they dci'clop. 

' This could turn out to he the 
cheapest airplane on osxtall costs yet," 
said lli||ins. "B\ delivering a complete 
wcapiiii. «c get the learning curve \al- 
iics racked Lip a bit by all the installa- 
tions work we do. But if you look at 
the total cost cliargeable to an airplane 
licforc it's delivered to the service as a 
weapoii-uot just at the time it rolls 
out the factory doors-we think we stand 
;i good chance of dcliscring the lowest- 
cost airplane yet." 

New Firebee to Fly 
Abo> e 50,000 Ft. 

new liigli altitude version of the 
l-'ircbce jet drone, designated tlic XQ- 
2B, will be built and flight tested by the 
Rsan .Aeronautical Coin|jany. The .Air 
Force contract requires the new I'ircbec 
to operate at altitudes in excess of 50.- 
000 Ft. and at high subsonic sptxxls. 
T lie Q-2A I' iicbcc now in production 
(.pcralcs at altitudes up to 40,000 ft. 

'Hie new drone will be a modified 
\ crsion of the Q-2.A incorporating these 
features: 

• An improved control system with 
automatic climb and dive features and 

• A re-designed «’ing with approxi- 
mately one-third mote area, incrc.iscd 
span mid a tciised leading edge. 

• A Fairchild FT-lOl-D-1 turbojet en- 
gine of 1.000 lb- thrust. This is a 
conimctcial \ersion of the h'airchild 
J-44-R-20 now being used in Na\y 
KIXA-l Firehees. 

f ligh speed wind tunnel tests of a one 
sixth scale model and fliglit tests will 
round out the cight-inontli XQ-2B 
program. 

Flight testing is sclieduled to begin 
at Holloman .Air Dcielopraciit Center 
this summer. 
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Cave, Water Head Cut Air Flow Cost 




Stockholm-Large .air flons for com- 
bustion chamber research on jet 
engines have been obtained at a tre- 
mendous sas ing in installed power and 
a 5074 saving in operating costs by 
Flygmotor Aeroengine Company at 
I'rollliatten. Sweden. 

The trick is an ll,000-cu.-yd. cham- 
ber blasted into rock for storage of 
coniprcssed air, plus the pressure head 
of a column of uater tapped in from a 

'Hiis air maga/inc is charged by three 
iM'o-stagc reciprocating compressors in 
parallel, driven by electric motors nitli 
a total power of 745 hp- lliis is said 
to be atoiit one-thirtieth the inst;illcd 

E ower that ivoiild be required tn dc- 
ver tlic same air flows dircetiv into 
the test rigs without the magazine. 


When the magazine is discharging 
air, water is taken in from the river 
through a siphon intake. It travels 
tlirongli an SO-metcr horizontal tun- 
nel to a lertiCiil tunnel down to the 
magazine. The vertical tunnel is sealed 
off with a concrete plug just above the 
roof of the magazine, and the water 
passes through a steel pipe in the plug 
down into a shaft below the floor of 

Thus tlic air is forced b\- the water 
:igainst the roof and into a two-ft. 
diameter pipe in the vertical tunnel, 
and on to the laboratorv pipeline svs- 
tem. Tlic air system sers'cs four large 


Capacity: 130 Tons 

It hikes 17 hr. to chaigc the magazine 
to its capacity of 110 tons of air. 
(Charging compressors deliver 2.15 kg 
per sec.) If required, the compressors 
can be run day .iiid night, gniiig a 
total of 175 tons of air per 24 Iir. The 
air capacity can he increased to 210 
tons per 2-4 lit. by addition of another 
compressor for which space is provided. 

Cost for each filling (17 hr.) is S5. 
Another cost sthexltilc shows that one 
ton of air dcliicrcd at rigs costs alioiit 
SI.40 in this plant against S2.S0 in 
a steam plant of similar capacity. 


CUTAWAY MODEL of Swedish jet engine icsnircli plant shows 11,000 cii. yd. air 
storage magazine (lower right) and tap for water jnesiurc head in river. 


Cost of Imilding the inaga-zinc sis- 
Icm (including water tunnel, piping 
sistcms, compressors) w-as 5240,000. 
of which nciirlv 5200,000 is-as for ex- 
cavating. 


Tlic plant lias been in use for four 
years, and all figures arc based on tliis 
cxi>cricnec, not on calculations. 

I'he system deiisers a maximum 
pressure of 9.5 ;itniosphercs and air- 
flows up to 250 kg per see. Ilie main 
di.sadvantagc of the plant is the limited 
testing time at large air flows. Time 
as’ailabk sarics from 90 min. at nomi- 
nal air flows (ca. 25 kg/scc.) to 40 min. 


at 50 kg/scc. and on down to 10 min. 
at 250 kg/sec. 

However this disadi’antagc has been 
off.set to a great extent bi- equipping 
the test rigs with rapid-recording in- 
strinncuts. 

Hie layout of the undergrotiml 
cliambcrs is shown by the cross-section 
drawing, 

Photo of a model giics a sealed 
presentation of the svstem. 

'I’he chamber is 85 meters below the 
nonnai Icicl of the adjacent river. Tlic 
height of the chamber is onls- 5,8 
meters, to reduce the pressure changes 
that result from different heads of 
water during a test. 
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an entirely new development In gas turbine control components 


"Vapoflash" — a unique new measui'ing pi'obe 
— provides the advantage of liigli-gain. pneu- 
matic output- The power level of the control 
signal is such that greatly simplified mechanisms 
can be a|)plied to modulate main engine and 
afterburner fuoi flow, and the exhaust nozzle 
area of turbojet engines. 

The accurately calibrated “Vapoflash” probe ex- 
poses a mercury-filled capillary tube to the gas 
stream of the jet engine. As the gas temperature 
rises to the control set point, the pressure of the 
vaporized mercury in the element develops a 
signal which is measured by a metal diaphragm, 
As the diaphragm moves, it actuates a preloaded 


cantilever beam which operates a pneumatic 
orifice. Compressor discharge pressui e serves as 
supply pressure: adequate power is conveniently 
available for control actuation. With several 
"Vapofla.sh'' units connected in parallel for aver- 
aging. reliable measurement and control of gas 
turbine temperatures is simplified. 

We are confident that our long experience in de- 
veloping. manufacturing and testing jet engine 
control components can be of practical service to 
you. Our engineering department will welcome 
the opportunity to analyze your control require- 




MANNING, MAXWELL & MOORE, INC. 

AIECRAFT PROQUCTS DIVISION « DANBURY, CONN. •STRATFORD, CONN.* INGLEWOOD, CALIF. 

OlH AIRCRAFT PRODUCTS INCLUDE, TUREOjrf ENGINE TEMPERATURE CONTROL AMPIIFIERS • ELECTRONIC AMPLIFIERS 
PRESSURE SWITCHES FOR ROCKETS, JET ENGINE AND AIRFRAME APPLICATIONS • PRESSURE GAUGES 
IMERMOCOUPieS • HVORAUIIC VALVES • JET ENGINE AFTERBURNER CONTROL SYSTEMS. 



test rigf,. sexen siiiiill ones, and one 
tiipcrsonic wind tunnel. 

(.\ scpatiitc lidilcr plant u-itli steam 
turbine tielivers 100 tons of stcain pet 
hr. to a compressor test rig.) 

When the air miiguziiic is being 
charged with air. the water is forcct! 
back into the riser through the pipe 
sshich ripens below the floor of the 
chamber. 

When the water IcscI reaches the 
floor of the chamber, the charging 
compressors ate aiitomaticalls shut off. 
In tlic same svay, discharging of the 


magazine is aiifoinaticallv stopped 
when the water IcscI reaches the roof 
of the magazine. 

^\'hen the ssatcr in the magazine has 
risen to a certain IcscI a warning lamp 
in each test rig indicates that all tests 
must he intcmiptcd within a certain 

The system includes a mnniicr of 
safets' devices, including one which 
lets air into the siphon tunnel to .stop 
the infloss of water should |jrcssnre 
mount abuse the capiicits' of the pipe 
ssstem in the laboratories. 



Russians Reveal Chief Designer 
Of Powerful Tu-104 Jet Engines 


A Russian engineer. 1’. h. /.iibets. 
svhobc name is relatiscls ness- to West- 
ern obsersers. has liecii offleiallv pro- 
claimed as the chief designer of the 
possetfiil jet engines in the T'n-IO-t. 

Tiic (Xisserplants are reported lis' a 
Polish smirec to he rated at 14,880 
lb. sea U'slT static thrust, svhieh is de- 
rated 1 >% from their milit.irs coimter- 
parts that posset the Badger medinni 
bomber. I'iill iiiililars rating of the en- 
gine svmild therefore be 17,100 lb. 
thriisf. 

Ziibcts. inteniessed in the Russi.m 
periodical Ogonck, credited w ink on tlie 
engines to three bntc-.uis headed bs 
K. Korotkos-. I„ h'. Golgofskii and 
P. \. T arasov. all chief design engi- 
neers. 'Die first c.vperinKiital engine was 
biiilt at an experimental plant headed 
by Chief Engiiieer S. K. T iimanskii. 
i’roduetion engines are being turned out 
at tsvo factories under the leadershiji 
of I. T. Borisov and D. Smirnov. 

Kubets said Hic Ixisic design philos- 
ophy ss-as to build a liigh-posvcr unit 
and use a minimum number of cn- 
ines rather tiian to go to a larger innii- 
er of .smallcr-tlmist posscrplants, lie- 
said that cs-cn bigger and more ceonomi- 


cai engine's ate being designed in the 
Soviet Union. 

More jxirforniantc dahi on the Tu- 
104 is quoted in a Polish magazine. Tlie 
(liita ap|xirtiii)y sens gisen to a reporter 
during an intersicsv with .Andrei N’. 
Tupolev, the designer of the newest 
.Aeroflot transport. 

SersTee between Moscow' and Kha- 
barossk (4.040 mi.) svith an interme- 
diate stop at Nos-osibirsk is to be started 
soon by .Aeroflot using the Tu-104. 
risesc performance figures svere c|iioted: 

• Maxiimim speed, 559 inph.; ciuising 
•speed at 32,800 ft.. 49" niph.; range ini- 
der ICAO conditions, 1.988 mi.; climb 
to 36,090 ft,, 15 min.; maxiinuni ceil- 
ing. 39.370 ft-; single-engine ceiling, 
16,404 ft. 

Dimemsion.s for the Tu-104: 

• Wingspan, 114 ft. 10 in,; length, 121 
ft. 43 in,; height. 39 ft, 4t in,: sviiig 
area, 2,023,61 sq. ft.; aspect ratio, 6.'^ 
fuel capacity, 8.970 U. S. gal. 

I'irst flight of the T'ii-104 ssas on 
June 17, 1955; first public appearance 
was only a fesv svcek.s later at T'nshino 
during the National .As iation Day shosv. 
It svas- built as a pre-production air- 
plane rather than as a prototspe. 


oble in 




or individual pullari 
plied. Larger or special sizes can be 

orc». Ihe PATTON Puller is novr used 

dusirles: oviarion, aulomolive, ogri* 

and equipnieni is repaired, PATTON 
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in Elwctronies 


Brain cells" 

SEALED IN GLASS 


This Roytlieon flat press subminialure tube is about 
to be inserted in tlie pilot mechanism of a missile 
to help gMide it to its target. Long-range radar 
that "sees" distant planes— precise automatic pilots 
that "fly” commercial aircraft — computers that 
"think” thousands of times a second; these are a few 
of the sensitive jobs aided by Raytheon tubes, 
transistors and diodes. 

Today, there are more Raytheon submiuiature tubes 
and transistors in use than those of any other 
manufacturer. Raytheon is also the world's largest 
manufacturer of magnetron and klystron microwave 
tubes. 

Raytheon’s record in designing reliable electronic 
products for home, industry and the armed forces is, 
in substantial part, due to its pre-eminence in 
tubes and transistors. 



RAYTHEON MANUFACTURING COMPANY 

WAUTHAM 64, MASSACHUSETTS 


PRODUCTION BRIEFING 


I'ischcr & Porter has completed its 
deecntriilizatioii progiaiii witli tlic <s- 
tahlislimcitt of an instruniciit Division 
wliicli will handle ciigiiicciiiig. produc- 
tion and s;ilcs of recording, controlling 
and totalising equipment and asso- 
ciated products, .\ddress: Jackson- 

ville, Rd.. Ilatboro. Penna. 

Miseo Preeisioii Casting Company. 
Whitehall, Mich-, is constructing a new 
85,000 sq^. ft. plant in Muskegon, Micli- 
Tliis addition will make the compam, 
which is now producing gas turbine 
blades and vanes, the second largest 
|>rodnccr of investment castings in the 
worid- 

Thc Liqnidomctcr Cocp,. Lung Is- 
land City, N, Y-. is building a new 
■l.sOO-sq.-ft. West Coast sales and engi- 
neering office, at Santa Monica Bhd. 
and Harper Avc., Los Angeles. 

Ila.stings Plastics. Iiie.. Santa Monica, 
Calif., ijlans to nianufacliire and dis- 
tribute a complete line of resins for 
electronic applications, lou’ pressure 
laminating and plastic tooling. 

Induction Motors Corp., Long Island, 
is joining with Constructinns-l'llcctni- 
Met-aniqncs rollini. Paris, to establish 
an international manufacturing and 
sales outlet for Induction's subfractional 
horsepower motor!- Ilic new company 
will he known as the Socictc Fninc-aisc 
des Motciirs Induction. 



F-lOO uing spir (top) joint milled 
with ganged cutter of the ■‘llelkarh" 
design (bottom) at North .American Air- 
craft, FI Scgimdo. Cal. 




Even the hot dersert sands offer no landing problems to aircraft 
whose design includes the Pantobase landing system. A product 
of Stroukoff research and development, Pantobase will permit 
landings and take-offs from snow, ice, sand, water and unim- 
proved terrain; thereby extending the operational capabilities 
of the aircraft and reducing the need for conventional air- 
ports in many remote and previously inaccessible parts of the 
earth’s surface. 

Pantobase — When designed into an air- 
craft the Pantobase system enables the 
plane to land and take-off from many types 
of surface without changes or additional 
landing equipment. 


BLC- Boundary layer control as developed 
by Stroukoff increases the effective lift 
and delays stalling of the wing, thereby 
reducing required speeds and distances 
for take-offs and landings, 

Achievement is a tradition at Stroukoff. A leader in the develop- 
ment and design of cargo and transport aircraft, Stroukoff offers 
challenging opportunities to creative engineers. 
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Airborne-Ground Communications 


The best way to talk to somebody is "in person.” No 
question, then, about getting things straight. But, of 
course, it’s out of the question in this age of travel. 

The next best thing to do is to match this way of com- 
municating as closely as you can. That’s Bendix* VHF 
Airborne-Ground Communications. 

The complete system consists of the RA-18 and TA-20 
Airborne Receiver and Transmitter; and the RG-9 and 
TG-19 Groxmd Station Receiver and Transmitter. Com- 
bined weight of the airborne units including power supplies 
is 49 lbs. 

TO DATE. 80% OF THE AIRLINES THAT HAVE 
CHANGED TO 360-CHANNEL OPERATION HAVE 
SPECIFIED BENDIX RA-18 RECEIVERS. 


If you have a communications problem or are contem- 
plating replacing your present equipment, we would like to 
present our story. Write us direct. Bendix Radio, Aviation 
Sales, Baltimore 4, Maryland. u.s. Pet, off. 



OlViaON OF MNOIX AVIXnON COftPOSATION 
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New Auto-Navigator Corrects Itself 



LEAR SCAN (Self Cuitectiiig Automatic Navigator) uses signals from ground-based radio 
aids to correct automatically sdi-conbiiii«d dcad-tecloning or inertial guidance system. 


A new iiifbornc auto-nasigatcir. a 
dc-.id rcxkoiiing dcsicc whicli iUitii- 
inaticallv and contiiuiouslv corrects it- 
self from omiiiningc or other |roimd 
based r.idio aids or radars when it 
determines that these signals arc ac- 
curate, has heen developed by Lc-ar. Inc. 

The system is called Self-Correcting 
Automatic Navigator, or SCAN for 
short. The novel nay in which SC.\N 
combines de-ad reckoning ,md external 
r.idio signals gives greater accuracy than 
that available from either type alone. 

Compact Size 

The Lear SCAN, which the firm says 
can be packaged in a sm.ill onc-half 
ATR-siac case, bolds promise for a 
\-aricty of airspace users. For instance, 
SC.-lN should enable; 

• Military aircraft to operate beiond 
the range of linc-of-sight navigation aids 
(such as VOR, Tacan) for low-le\cl 
bombing in mountainous terrain, or 
over enemy areas where radar-silcncc 
must be observed, or enemy jamming 
is a potential hazard. 

• Airlinc-busiocss aircraft to operate off- 
airways flights into areas which do not 
base complete VOR coverage, 

• HelicopteRi to navigate at Ion alti- 
tudes where present linc-of-sight naviga- 
tion aids are spotty in their coverage. 

'file SCAN development appears 
particularly significant in view of Air 
Force plans to make increased use of 
dcad-rcckoiiing computers for off-aim-ays 
flying, a philosophy which the Air 
Force believes offers niaiiv advantages 
for civil use. In the event of war, 
a SCAN type of auto-navigator might 
be used by airliners and civil aircraft 
to make it possible to operate VOR/ 
DMFi on an intennittent basis to pre- 
vent enemy bombers from homing on 
such n.ivigation aids. 

The concept of using an c.xtetnal 
reference, such as a VOR or antomatie 
ditectiem finda fix, to correct a dead 
reckoning computer and thereby im- 
prove its accuraev is not in itself new. 
The idea was discussed in a paper de- 
livered by Hugh J. Clalbraith of the 
Wright .Air Development Center at the 
East Coast Conference on .Aeronautical 
and Navigation-al Electronics last Fall, 
niic paper was based on work and 
ideas contributed by Nathaniel Braver- 
man, Hans Giescckc, Dt. C. C. Gold- 
man. S-.Knemevet. and N. L. Lischcvcr, 
all of W.ADC.) 


A similar concept, is employed in 
some current hybrid inertial guidance 
svstems (a form of dead reckoning) now 
tinder dcvciupmait. as dcscril^d in 
Avi.vtiox Week’s scries on inertial 
guidance. (Jan. 25, p. 76.) 

Problem Choice 

The real problem in combining air- 
craft positinn data obtained from two 
different sources is to determine which 
to believe. This is like the problem 
of determining the correct time from 
two clocks which are in disagreement. 

Lear has developed a technique 
which, the firm says, will enable SCAN 
automaticallv to evaluate and weigh 
the creditability of navigation data 
obtained from a V'OR or other ground 

Where creditability is high, the 
radio signal is u.scd to correct DR-com- 
pulcel aircraft position, with its relative 
weight being proportional to its credit- 

These techniques for evaluating the 
rc-asonabicness of external signals in- 
volve the use of information theorv' and 
statistical techniques similar to those 
recently developed for use in radio 
comnuniications to combat poor signal- 
tn-noisc conditions. Lear has applied 
for patents on the basic SCAN teeb- 

Basic DR Computer 

There arc a variety of pure auto- 
matic dead-reckoning systems which 
have been developed by a number of 
companies for the US.AF' and Navy. 
.Although these differ in design sophis- 
tication and accuraev. thev ail operate 
in the Siimc basic Fashion, perfonning 
automatically the same operations that 


a pilot or navigator uses to establish 
his position by dead reckoning. 

Signals proportional to true airspeed 
and aircraft magnetic heading arc sup- 
plied automaticallv and continuously 
to the DR computer. F'tom these the 
computer calculates how- far and in 
what direction the aircraft has moved 
in the air. To convert this air position 
into ground position, the pilot sets 
into the computer the estimated wind 
velocity and direction, together with 
magnetic variation which enables the 
computer to convert from magnetic to 
true heading. 

Ill the simplest of automatic OR 
systems, the pilot gets a continuous 
cockpit display of his distance and 
bearing to his starting point. In more 
sophisticated svstems, the pilot may 
set ill the beating and distance from 
starting point to destination, in which 
case the coinpiitei tan display bearing 
and distince to the destination. 
Present Limitations 

The inherent computational error 
of an automatic DR computer is only 
1 or 2% of the distance traveled, but, 
more serious errors result because wind 
velocity and direction seldom are known 
with grciit accuracy for the full flight 
duration. In addition to these errors, 
there are other which arise from in- 
strumentation errors in the true airspeed 
and heading sensing devices. 

Tlius. the basically simple, reliable 
automatic DR computer docs not en- 
able the pilot to pin-point his position, 
particularlv during later phases of a 
long mission, because of the cumulative 
build-up of erron. 

Ciound radio aids also have certain 
limitations. VOR and Tacan arc 
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Saves 40% Space! 



• oil pteisure up t« 75fr-Allt Is 2M P.S.I. 




GOBI/ 
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NEW IITERATURS . . . ■•nd today 




your pipiu with T-J Spacemaker Cylinders! 
Designed with years-ahead features for top 
performance and dependability. Wide range 
of styles, capacities ... for all kinds of push- 



costs! Write The Tomkins-Jobnsoo Co. 
Jackson, Michigan. 

MEMira OF THE NATIONAl HUID POWEI ASSOCIATION 




limited gciictally to liiic-of-siglit tUs- 
tjiiccs. ICvcn witliiii tills range there 
arc oce-.ibional blind spots because of 
terrain, lotv altitudes, or at high alti- 
tudes near the ground station. Long- 
distance, low-tiequcncy systems, ns 
Navarlio or Decca, may be subject to 
brief or prolonged scnice outage due to 
atmospherice 3isturbanccs, and/or in- 
creased errors in inisitinn 6x at long 
distiinces from the station or in certain 
areas of coscrage- 

SC.^N makes use of the fact that 
these sliortcuniings in dead reckoning 
coiii|iutcrs and ground-based radio aids 
are coiiiplcnicntary. 

Checking Creditability 

If the e.ileulalcd position of an anto- 
matic DR eomputep can be checked 
contimiousK. or at iscriodic iiitersals, 
again.st a creditable ground-based radio 
n.u igation aid signal, the dcad-tcckoncd 
position can be corrected to take out 
instrumentation errors as well as those 
resulting from differences bctucon the 
estimated and actual wind drift en- 
countered in flight. If the radio signal 
is lost, or becomes unusable for short 
periods, tiie DR computer could then 
go on calculating from the last known 
position, using the wind drift uhich 
existed at that time. 

rlic technique which tlic la;at SC.W 
employ's to cliak tlie .ill-iniport.mt 
creditability of the external radio signal, 
to detcmiinc uhether it should be used 
to correct the dead-tockoiicd position, 
ran be illustrated in the follou ing way. 

.Vssume that an analysis of a DR 
computer’s instrumentation errors, 
likclv n ind s elocity and direction errors 
rclatisc to the airplane's cruise speed 
indicate that there might be a total 
errof of up to SVt in DR-computed 
position, if a SC.kN-equippcd 500- 
nipli airplane takes off, its DR computer 
after four minutes might indicate that 
the airplane had trasclcd 20 miles due 
west- Because of prcsimisiy cited in- 
strumentation and ssindage errors, 
SC.AN knows that there may be nii 
to a nnc-mile error, so that the plane 
miglit be jnyxvhcre hetnecn 19 and 
21 miles from its starting point. 

SC.^X then calculates airplane posi- 
tion Hsiiig the signals from two \'t)Rs 
or one VOR and DMK. If this shows 
lhat the aircraft is 19.5 mi. from its 
starting point, thi.s cmc-half-milc dis- 
crepancy between DR and radio-aid 
computed position is within possible 
DR computer errors. SC,\N would 
then accept the radio signal as credit- 
able and rc-corrcct its DR<omputed 
position to show 19.5 miles instead 
of the original 20- 

Supposc that four minutes later the 
DR computer esh.iblislics that the air- 
plane is 59 miles west of its starting 
point- Because of cumulatis e DR errors 
since the last fix. the true airplane posi- 
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F<)I!K81CIIT — Northrop Aircraft’s long-range vision is continuously focused 
on new horizons. Advanced planning by Northrop scientists, engineers and adminis- 
trators has resulted in the development of formidable aerial weapons for our national 
safety. Among them are the atom-armed Northrop Snark SM-62s, first interconti- 
nental missiles to be disclosed by theU.S. Air Force, and the Northrop Scorpion F-89 
interceptors, lethal guardians of our defense iwrimeler. In addition, Radioplane 
Company, a Northrop subsidiary, has delivered over 40,000 pilotless aircraft for 
use by all branches of the military. At Norlhroj), today’s goal is tomorrow’s start- 
ing (Mint. In this forward-looking spirit, Northrop is continually achieving scien- 
tific breakthroughs which contribute to our national progress and welfare. 



NORTHROP 


Pioneers in All Weather and Pilotless Flight 




AT THIS MOMENT 



WHEN PRECISION COUNTS MOST 


YOU CAN 
DEPEND ON 
GRUEN 
PRECISION 


Flaps down ... runway clear., .speed 130 knofsl 
This is the moment of touchdown! This is the 
moment when precision counts most! 

MINISTOP by GRUEN-o precision porf smaller m diome'er 
than your lisi— lakes command at Ihe instant of touchdown. Us 
precision electro-mechanical brain infallibly aids the pilot os he 
brings his aircroft to a smooth, gently rolling, skid-free slop. 
It's another example of Gruen precision you can depend on! 
MINISTOP by GRUEN is no fair weather friend, either! It com- 
pletely ignores blinding snow, slick roin, treacherous ice . . . per- 
forms with famous Gruen precision olwoys! Stopping distonce is 


reduced as much os 20%— aufomolicallyl The pilot is free to con- 
cenlrote on other vitaf duties! Greeter overoU sofety is ossuredi 
MINISTOP by GRUEN is lower-priced, lighter and more com- 
pact than any other anii-skid device, tnslollollon is easy and eco- 
nomicot— moinlenonce proctically nil. Tires loke less punishment- 
lost for longer. And the MINISTOP has been fully tesled and 
proven under the most rugged conditions. 

Mode only by GRUEN in this country, MINISTOP is in use right 
now on leading aircraft throughout Ihe world . . . increosing safely 
and comfort . . . decreosing operoting costs. Could MINISTOP do 
Ihe same for you? Why not contact us today and let our engi- 
neering staff give you the complete story. 


Whatever your products... whatever your problems when Precision Counts Most. ..You Can Depend On. 


THE MiNiSTOP by GRUEN 

. . . world's lowest-priced, lightest, smallest, easiest lo rnstall 
onti-skid device. Another product of famous Gruen precision. 




J ... GRUEN W PRECISION 

PRODUCTS 





niGHT TEST 


TARGET 


Soon, another product of Orenda’s experience and imagination, 
a new turbojet of great power will enter its flight-testing phase. 

■ Orenda turbojets also provide the power for all first-line fighter 
aircraft of the Royal Canadian Air Force in Canada and 

Europe — Avro CF-IOOs and Canadair Sabres. 

■ Within a few months, Sabres powered by Orendas will go into service 
as the South African Air Force’s first-line fighters. 


ENGINES LIMITED 


Wave potterfts inlerpreled 
from o wind Ivnnel phoiogr« 
of the ORENDA arrow at 
1800 miles an hour. . 
Institute of Aero Physics, 
University of Toronto 


HAWKER SIDOEIEY CROUP 


CANADA 


(ion may l)c 5.S to 40 mi. west ol the 
sliirtiii| point. SC.\N again computes 
aitetaft positioTi from tlic \'OR/DME 
signals. Now suppose that these in- 
dicate tlic airplane is -i2 miles west 
of its talc-off point, 'lliis two-inilc 
discrepancy indicates either tliat the 
aircran lias picked itp a tail wind .since 
the l.ist corrected fix print, or that there 
are cxccssisc errors in (lie VOR/DMK 

Doubting Thomas 

SC.\N would temporarilv remember 
this VOR/DMK computed position. 
Init would not use it to re-set its HR- 
eoinpiited position. .\ few moments 
later, SC.\N re<oinputcs aircr.ift posi- 
tion from the r.idio signals. If these 
again sliow a Isvo-mile discicpancs. tlie 
crcditalnlilv of tlic r.idio data grows, 
[f repeated examinations of the radio 
signals slums tonsisfenci-. tlien SC.\N 
concludes flint it is tlic DR-coinputcd 
position nliicli is in error, possibly due 
to a tail wind. 

SC.W tlicn would automaticalli 
trank intn the DR computer a new' 
i.ihie of tail wind sufficient to com- 
pensate for the previous error in DR 
computations, simultancouslv changing 
the computer's output to indicate tlic 
correct airplane position. 

In actual practice, the Icar SC.W 
makes the comparison between DR and 
radio aid-eonipiitcd position continu- 
ously, when the latter is available. In 
this respect it can do a Iscttcr job of 
checking creditability of input data tlian 
tile liiiman pilot, who ordiiiatilv is too 
busy to make such conipirativc fixes 
except at irregular intervals, W'licn 
lliev don’t jibe, the pilot has to cxeaisc 
his own judgment as to whicli to be- 
lieve and this mav be on a purely 
intuitive basis, whereas SC.W makes 
its judgments on a far-more scientific 

Creditability Factor 

In practice, the i.ear SC.-\N employs 
a much more sophisticated approach 
to Mic task of determining ,iiid actu.ilh 
weighting the erexlitabihly of cxtcmal 
radio signals. If r.idio data is coining 
into SC.W on a eontimuius b.isis. anv 
sudden, major discrepancies between 
DR-eoinpiiled ,md \'OR-compntcd 
position arc sufficient ravisc for outright 
rejection of tlie r.idio signal data. If. 
on tlic other baud, radio data is avail- 
able only at iiiterv al.s of sevct.il ininiites. 
gre.iter discrepancies may exist witlmiit 
discrediting the radio data. 

SC.-kN applies a weighting or credit- 
ability factor to Midi discrepancies 
that is a function of the magnitiiile 
of the discrepanev, tlic length of time 
since the last radio signal fix. and the 
inherent accuracies ol the DR com- 
puter and particular radio navigation 
aid being used for external refeicnee. 


Tlic I.rar SC.'NN is designed to lecog- 
ni?c quickU and accept radio data which 
shows small discrepancy from the DR- 
eomputed position, but to be slow to 
accept r.idio data wliicli indicates large 
deviations, unless snhseqncnt checks 
show a consistency of tlic radio data. 
However, even in tlic former case, the 
self<orTeetioii is introduced through in- 
tegrators w hose time constants are long 
compared to tlie data intervals so that 
even small deviation data must show 
coiisistcncv in order to be assimilated 
hv tlic SCAN com|jutcr. 

Jam-Proof 

riiis eharaeteristic makes SC.AN rcla- 
tivelv immune to enemy countermeas- 
ures, explained D. J. Green. Engi- 
neering Division man.iger of the Lcar- 
Cal Division. Spurious or random 
radio data samples integrate out to zero 
bcciuise of the symmetrv of Lear's data 
weighting fniicHoii and the long learn- 
ing-tinic constant used. Green said. 

' Tlic only possibility for an cncniv' 
to enter false information into SC.AN 
vviuild require extremely elaborate iii- 
stnimcntatiuns," Greco said. "With 
less elaborate comitermciisiires that do 
not saturate the (radio) receiver, tlic 
SC.kN filtering teclniiqne will reach 
niiuiy decibels below tlic interference 
lerel to extract useful d.ita. If suf- 
ficient jamming power is emplovcd to 


Now! ...ike NEW 

.^ROBINSON 
WIRE 
TWISTER 



o efficient tlian 


DIAGONAL CRIP-HEAD a 
designed especially for those 
narrow- iiard-to-rcach places. 
Split-.secnnd whirling action 
safety-wires 3 encines In time 
required for one by any other 
method . . . saves as much as 
$140 per enirine assemblevj. 
3-TOOlS-IN-l , , pliers- 

cutters-twisters. Side-cutting, 
oil-tempered head. Permanent 
bronze bearing. No adfust- 
ments. Jaws lock on wire, 
can’t slip off. Perfect, uniform 
twist every time, 

12 ” 521.50 

^ ascrmblies. 12 02. 520.50 


Censdiir, Diitribulor.Genieles.lld., Metron.Onr. 
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Announces 


all new 


SCOPC5 


-hp- 130A Low Frequency Oscilloscope 

High sensitiviry, dc lo 300 KC. Sweeps 1 ;isec/cm to 
15 sec/cm. 


ill of a totally new design philosophy, -hp- 130A 


all* conditions. Unitized circuits, e^ly isolated foe testing. 
E^tch^circuits,m^^ 

mental gymnastics. A new low capacitance clip-on 
prabc (for -Zap- 150A) has 10 megohm impedance. 


• representative n 


Now, more than ever, -hp- means "Complete Coverage' 








Sylvonia has many opportioiliies i/i a \eide range of defense projects. If you ore no! now engaged 
n defense work, you are invited to conlacl Edward IV. Doty. Manager of Personnel. Elec- 
‘ronic Sysicms Division, Sylvania Electric Products Inc,, 100 hrsl Avenue, fValthaw 54, Mass. 

^ SYLVANIA ^ 


RADIO 


ELECTRONICS 


TELEVISION 


ATOMIC ENERGY 




Contributing 
precision>macle 
cockpit enciosures to 
America’s air arm 


The Cessna T-37 will help to train 
tomorrow's jet pilots faster and at less 
cost. An enlarged cockpit enclosure made 
by Kawnecr gives the instructor and 
trainee improved visibility. With our 
knowledge of acrylics and specialized 
facilities in our new, modern plant we are 
prepared to take the complete 
responsibility for your cockpit enclosure 
program. Our forming, routing, edging, 
optica! testing and glazing to metal 
facilities are available to produce any 
part of your cockpit enclosure— from the 
acrylics only to the complete assembly— 
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mcnt in new imignctic iiutcckils and 
gaseous media for luicrowin c communi- 
cations, radar, and comitcrmcasurcs, 
Osmund T. I'undin|blaiid will head new 
laboratory, Syhani.i will also expand 
its present Microssavc Tnljc Laboratory 
facility by adding LS.OOO stj. ft. to the 
prc.sciit -iO.OOO St), ft. Occupiincs is 
planned for. f.ill. 

Other recent expansions and changes 
in the avionics industry: 

• Amphenol Electronics Corp. is ncs' 
name of tlic .American Phenolic Corp., 
Chicago, a name sshich better reflects 
the Ann’s current activities. 

• Magnetic .Amplifiers, Inc., New York, 
lias opened a West Coast Division at 
H6 Washington St.. E! Segundo. Calif. 

• Texas Instnimcnls, Inc., Dallas, has 
consolidated its Seinicoiuluctor Prerd- 
Hcts and Ciim|)rinents dis'isions into a 
single division, headefl by Mark Shci>- 
licrd, Jr. Cmnnins will increase size 
of new dis ision plant slated for construc- 
tion this scar from original IsD.OOll sti- 
ff. to ZOO.noil so, ft. h'lrm reports its 
semiconductor stiles arc up 400V oser 
last year. 

• Loral Eleetionics Corp., New York, 
has broken ground for its new 100.000- 
■sq.-ft. plant in ti nesv industrial area at 
Bronx River .\iemic. 

• ACF Electronics disHsioiis instmincn- 
bitiou iictisitic.s liase been merged into 
tlic ciim|>any’s .Asion Division, but re- 
mains at tlic same address: .SOO Nortli 
Pitt and S24 North Pitt. .Alexandria, 
\hi. Coinixmy's “Project Tinkertoy'' 
activities, located .it 1521 Ia;slic .\vc-, 
.Alexandria, will cvmtiiuic as ACT Klcc- 
tronies division- 

• General Electric’s Rectifier Dc|xirt- 
ment will constnict a new 250,000-sq.- 
ft. plant, inchiding office and iahmatorv 
s|sicc. just mitsidc Lviicliburg, A'a. 
Completion is slated for early 1937. 


^ FILTER CENTER ^ 

I vOOOOQj ^ 

► Redstone Cuidance— Inertial |uidancc 
fur .Army's Redstunc missile is being 
ptudueed by I'urd Iiistrnincnt Co., di- 
vision of S|3errv-Raud. I'imi also is 
developing inertial giiidaiiee for more 
advanced .Army ballistic missiles. 



Originally developed for the 
military this compact, light 
weight Viewer is proving 
equally useful in industry and 


FARNSWORTH ELECTRONICS CO.* FORT WAYNE, INDIANA 

a division of infernafionol Telephone and Tefegropfi Corporation 





Nearly any combination of 


weights, and ratings is oveilable. 


SHOWttte TilEMENDOUS POWER 


WHERE CAN YOU USE.. . 


G.E.’s New Water-activated Batteries 
with High Power-to-weight Ratio 


G.E.’s new water-activsted baKeries are 
designed to give maxiimun power for the 
least possible weight and volume per 
unit. In many applications, these silver- 
chloride 'magnesium batteries will furnish 
up to TWICE the output of silver- 
oxide einc batteries and up to FOUR 
TIMES that of lead-acid batteries of 
corresponding siae and weight. 

FOR USE NEARLY ANYWHERE, G-E 
water-activated batteries arc activated 
by immersion in water. In land or air- 
borne applications, activation is accom- 
plished by other saturation methods. This 
versatility makes them an ideal power 
source for many specialized applications. 


THE COMPLETELY DRY CONSTRUCTION 
of G-E water-activated batteries sim- 
plihes many storage problems. Since they 
contain no water during storage, danger 
of freezing and power loss is eliminated. 
With normal precaution against moisture, 
length of storage will not alter their come- 
uptime — They still reach operating volt- 
age within two seconds after activationi 
THE WIDE VARIETY OF DESIGNS pos- 
sible with C-E water-activated batteries, 
ideally suits them to the power require, 
ments and space limitations of certain 
equipment now using bulky, heavier 
power supplies. If your power needs can 
be satisfied with a water-activated bat- 


^vgress Is Our Most Important Product 

GENERAL® ELECTRIC 


tery, investigate G.E.'s line today. And 
remember, though a wide range of rat- 
ings and sizes is available, G-E water- 
activated batteries can be designed to 
your specific needs. For detailed infor- 
mation, contact your G-E Apparatus 
Sales Office, or send coupon below for 
free descriptive bulletin, 
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bombing iiw:, taking up \iilii;iblu ina- 
cliine time and capacity. Baldwin Piano 
Co., reportediv is working on such a 
converter. 

► New Recruiting Technique— Momoc 
Cdlculating .Machine Co. is trying a 
different hick in recruiting engineers. 
Recent is'uc of tlic N. Y. Times cat- 
ried the folUmiiig Moiitoe iid; 

"WIVKS OF KNGINMKRS. live in 
beautiful Morris County. N. J. Is your 
luishand .in clcclronic engineer, age 25- 
?5? Coax him to call." 

► Libiascope I''iist?— .Vn airbotiie digital 
bombing eoiupiitcr tieveloped by Lmni- 
seope under Navy Bureau of Ordnance 
sponsorship reportedly is the first digi- 
lal conipnter to be tested under achuil 
bomb-drop condition'. I’irm is now de- 
veloping new airborne digibi! computet, 
capable of handling bombing, nas'iga- 
timi. and eriiise-control basks, which is 
estimated to weigh only 20 II). 

► Tradie 'id Undergo Tests— .Ml-transis- 
tor digital eoiii|)nter (Tntdicl being dc- 
selopcd b\ Bell Teleplione I.'il)nratorics 
under M'light ;\ir lbescIo])mcnt Center 
sponsorship will he tested as part of the 
K 5 bninlimg-navigation svstem in a 


► •'White Alice” Contract Let— hedetal 
I'ilcctric Cor|).. subsidiars- of Inter- 
nationa] Telcpinme &• Telegraph Corp. 
has received IIS.M' contract for opera- 
tion and maintenance of the .Maslam 
Integrated Communications F.xcliange 
nctss'ork ('‘Mliite .Alice”). Hie net- 
work, nlien eiaiiplctc, ssill consist of 
tr.iiis-hnriznn and tnicrossave links to 
intetcomiect isolated cities and defense 
iiistalhitiom In .Alaska. 




ROYAL AIRCRAFT NAMES DISTRIBUTOR 
FOR FIVE GULF STATES 


Houston, 'Texas, was select^ to represent Royal Aircraft in live Gulf state 
according to RovaTs genera! manager. Max I. Black. Gulf'a territory u 
eludes Texas, Oklahoma, Arkansas, Louisiana and Misaisaippi. 

Modern sales and service facilities have been established at Gault Aviation, 
Cudahy Field, Corpus Clu-isti, Texas. Future plans include another base of 
operations in New Orleans. 

Officers of Gulf Aircraft are T. E. Mosheito, president; Fred L. Prue, vice 
president; Sol Jaraail, manager of operations and John E. Koch, business 
manager. 


► New lllll' Direction Finder— llie 
Rome Air Development Center has 
awarded a 5100.0(111 contract to Sers'o 
Corp. of .\mcrie;i for R S- D on .1 
grmind-ba'cd UIIK Doppkr-tvpe radio 
direction finder. Comp.im ex|x;ets to 
employ a medinm-apertirrc antenna 
sestein to reduce .idverse terrain effects 
whieir existed in previnris l.nil' direc- 
tion finders. 'Ilie ssxtcin is to ha'C an 
aziimitli bearing accuracy of one degree 
or hcttcr. niiigc of at le.ist 120 miles, 
and be capable of remote site opera- 


► Transistors Stabilize F-lO-l.A— Lear’s 
stability augmentation s;stcm for the 
f.oeklieed I'-lO-t.A is the first three- 
axis .'ysteni ever applied to a ptodiic- 
tion airplane and is Iselio ed to be the 
first transistorized fliglit control system 
pnt into produetioii for .supersonic 
aircraft. Lear President Ricliiird Mock 
told recent stockholders meeting. Mock 
reported companv backlog of S58 mil- 
lion. highest since December, 1953. 


Royal 

AIRCRAFT CORPORATION 

E761 v/eil NoHosal Avtnue 
MILWAUKEE 14, WISCONSIN 
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IN THE CONVAIR F*102A, the Fenwal Thermistor Over*Heal Detector, 
81000 Control, warns the pilot if the w'incishield becomes overheated. The 
windshield in the Convair I'*102-'V is heated with hot air. At eatreraelv low 
temperatures this serves to raise the temperature of the windshield and 

E revent fogging. If the air continues to heat the windshield after coining 
‘om the low temperature area, the Fcnwal thermistor unit prevents the 
danger of the glass cracking by warning the pilot to turn on the heat. 


HOW FENWAL’S THERMISTOR 
OVER HEAT DETECTOR 
PROTECTS CONVAIR’S F-102A 


THE THERMISTOR OF THE FENWAL SIOOO is located in the tip 
of a spring loaded probe which conveniently screws into one 
of the positions normally occupied by one of the screws which 
hold the windshield in place. The spring loaded probe extends 
into the inner glass surface ond laminatM portions which form 
the center of the laminolcd "sandwich.” 


The Fen'i’nl Thermistor Over-Heat Detector gives quick, de- 
pendable response to temperature clianges in a variety of air- 
craft applications. Its compact size and light weight, plus con- 
formance to applicable military specifications, may be the 
answer to one of your temperature control problems- 

Write for complete data to Fenwel Incorporated, Aviation 
Products Division, 126 Pleasant Street, Ashland, Mass. 




Controls Temperature 
. . . Precisely 


^ THE FENWAl 81000 CONTROL UNIT cmisisls of a black crackle finislied 
aluminum housing with a five pin male receptacle for connecting ihe power 
supply, a thermistor probe, and an indicaling device. The unit features an 
adjustable polcnliomeler that Is accessible through llni top and has a 
hermetically sealed relay with all components coated with a fungicide 
varni.sh. 

It has an input of 20-30 vnits D.C. at .05 amperes maximum. Load con- 
tacts ore rated at 30V. D.C. at 2 amperes raaxiinum; non-inductive. The ad- 
justable range of Ibe unit is I70®f dclO*F, to 270"F ±10®F. It has a tem- 
perature differential of i0“F maximum over adjustment range, maximum 
storage temperature of 2l2‘F and operating temperature range of — bS^F 
to i6l)*F. Total Weight of probe and control unit is less than 0.5 lb. 




Tail cone anti gun turret enclosure 
are supplied by B&P to General 
Kleclric Co.; smooth panel doors 
made for Lockheed and Douglas 
13-47 production; and the inboartl 
and outboard jet pods for Bell 
Aircraft Co. In addition. B&P 


produces magnesium cases and 
components for electronics systems 
in the B-47 and many other 
military planes. 

Write for folder describing 
B&P's facilities for magnesium 
and titanium work. 


BROOKS A PERKINS, INC. i!” "i/.’Mi,!;: 

Offices in New York, Washington, los Angeles and Dallas 


NEW AVIONIC 
PRODUCTS 


Component's & Devices 

• Siib-ininiaturc relay, fe.ituring positive 
adjustinciit of contact and plunger 
tratcl, conics in hvo-pnlc, liernietic-ally 
scaled nuidd. Contacts are rated two 
amps rcsistis’c at 28 s’.d.c. or 1 H v.a.c. 
Rciiy can operate at teinpcmturcs up 


Aircraft seats? 

- then you ought 


IN THE BOEING B-47 BOMBER: 

Mergnes/um Assemblies Made by BiF 


to 125C, and withstand 50G shock. 
Coil rcsistimcc is 480 oliiiis for 28 v.d.c. 
operation, and rclav operates un 350 
inw. Unit neighs 1 nuncc. measures 
0.65 in. diameter x I.S in. long. Gen- 
eral Klectric Co., Specialti- Control 
Dept., W aynesboro, Va, 

• Taeli-seno inotiir conibiiiatioii, size 
1 5, for 400 cp.s use. fealutes low tacli 
null uiltage. 0.008 vjj.c. niaxiimim 
fundaiiiental. Output voltage is 5.2 
v..i.c./I,0n0 rpin. Servo motor has 
iio-loael speed of 4.30(1 rpm.. stall torque 
of 1.43 in. ox. I'ixcd phase input is 
1 1 3 v.a.e., I’ariable phase is aiailablc 
with 37.3, 115. or 250 v.a.c. Baslcr 
Mcctronics Inc.. Highland. 111. 

• Minialnre 16 Kh' power supplv, trans- 
istori/ed d.c, to d.c. converter can pro- 
duce 16.000 volts from as little as 5-volt 
input. Unit weighs 1 * lb., measures 
only 11 X 3 X 6 in. Standard tem- 
perature range is — 25C to 75C, but this 
can be extended to — 55C to lOOC. 
Units arc available on special order 


to know ELLIS CLARK! 
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tor otltcr rcijuiteinciils. Universal 
Atomics Corp.. 19 I'iiivt -tStli St.. New 
York 17. N. V. 

• Siib-mijiiaturc silicon diodes, higl>- 
cuiiductaiice junction t\pe. are available 
in four nc\r- models, 960. 661, 662, and 
065, all rated for operation at ambient 
temperatures up to 1 sOC. Indisidual 
models proiide peak teserse solfcige 





ratings of 50 to 200 volts, uitli 100 ma. 
forswird emrent rating at 25C. which 
is independent of breakdoun soltagc. 
Res'crse currents arc mil' 1 niieroaiup. 
Diodes arc glass ene;ipsiilatcti. Bulletin 
Dl.S 6H gi'cs complete application 
data. Tesas Instniinents. Inc- 6000 
Icminon .\\e., Dallas 9, I cx. 

• lligli tcm]>eraturc eajsacitors. eiii|)l<n- 
ing I'ellon dieketrie, for operaticjii at 
temperatures of —TOC to 200C, are 
available in two tv|)es of enclosiites. 
either hemieticallv sciled brass cartridge 
or glass encapsulated. Units reportedly 
meet or execed \lfI.-C-2i. have tem- 
penilute eoeflieieut of —200 ppm/ 
Deg.C over full tcmpenilure riiigc. 
Iiisidatioii resistaneo ranges from 
>00.000 megohms x mfd. at — "OC 
to 1.000 meg X mfd. at 200C, Stand- 
ard voltage ranges of 200 to 1,000 
v.d.c. are available, with eapaeitanee 
range of 0,001 mfd to 1.0 mfd, Con- 
denser Products Co., 140 ll.imiltoii 
St- New Haven, Conn. 

Instrumentation 

•Digital encoder, Model R-1047-40-1, 
an all-elcctronic type convertei for air- 
honic I'r grciinul use. accepts 0-10 v. 
inputs and generates 24,000 S-bit binary 
code groups per second which define in- 
put to an aceuratv of one part in 2>6. 
Ivneoder, which ciiiplovs novel modular 
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HERCULEAN TASK: 


\ 



isolating vibration 
from 15,000 horses 


Engine vibrations on (he new Lockheed C-I30A 
Hercules turboprop transport are effectively con- 
trolled by u LoRD-designed Dynpfocal* Enpne Sus- 
pension. As a result, this multi-purpose Air Force 
combat plane produces greater comfort, safer opera- 
tion with less structural wear. 

Each of the four Allison T-56 turboprop engines is 
suspended on a special Lord Dynafocal three-point 
mounting system. Bonded rubber mountings efficiently 
isolate vibrations developed by the 3,750 hp power- 
plants that weigh 2.778 pounds and have a thrust of 
8,000 pounds. 

Most of our modern aircraft rely on Lord mount- 
ings for increased passenger comfort and safety. These 
mountings are the product of Lord's research and 
engineering services which arc available for (he solu- 
tion of your vibration problem. Call your nearest 
Lord Field Engineer or write the Loro Manufacturing 
Co., Erie, Pennsylvania. 


HOW 

LORD 

ENGINEERS 

TACKLED 

THIS 

PROBLEM 




LORD MANUFACTURING COMPANY > ERIC. M. 



tlesignefs 
and producafs 
of bonded 

products 
since >924 


W 


tray assemblies, weighs onlv .S lb., mc.is- 
iitt'S appnixim.iteb ' x x til in, 
Itadiutioii. Inc.. Mclbutuiic, i luiitlu. 

• .'Virbome tape transport, for magnetic 
recording, tomes in two new models. 
Model s-U lias eapacitv for 105-in. tape 
reels, Model vRI bandies 7i in. reels. 
Units aarc ataiUible either with a il.t. or 
400 cps capstan motor, with tai»c speeds 



of i to sO in./sec. Transports may 
bu u|)criited at temperatures of — s5C 
to 55C. Kiigiiieeiiiig Hullctins 3110 
and sill give applie.ition data. Davies 
laboratories. Inc., 4705 Qaeenshiuy 
Road. Rnerelalc, Md. 

Microwave Devices 

• Radar scoix; filters, reportcdlv trap 
between 0b-99Ct uf all reflected light 
impinging upon a radar .sco])e. l ifter 
can be laminated in eitliet gla.ss or 
plastic for eas)' mounting on any size 



scope, or can be combined with a liiicsir- 
polarized filter so observer can varv 
display brightness by pushing a knol) 
witliout readjusting scope itself. Pok- 
roid Corp., 750 .\rain St., Cambridge, 
Mass. 

•Traveling wave tube pulsed amplifier, 
'I'spcs IIA-12 and ll.\-i3, for operation 
in the S imd X-Ixmds tcspetHvelv. 
Botli have 1 watt output. Positiv e grid 
control is provided for amplitude modu- 
lation and automatic gain control. Hug- 
gins laiborntorics, Ine.. 711 Hamilton 
Aw.. Menlo Park. Calif, I 
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QUALITY 

MAGNESIUM 

CASTINGS 



MAGNE^UM Sand CASUNG at the Duw fnundy. Msn^kind? of CA$Iin^^^ arc pro* 


.for the Aircraft Industry! 


PERMANENT MOLD CASTINGS 


PLASTER CASTINGS 


YOU NA51E TiiF. CASTING, Dn'v' can supply you "ith any 
shape or sire required. S|>eeializeil inspection techniques 
rigidly maintain your .slaiulards ami speciTicalions. 
Heavy-wall or tliin-uull, tlie l>rst— and surest— an.-iter to 
your problems are Dow magnesium eastings! Contact your 
nearest Doir sales oQice for additional information. 


THE DOW CHEMICAL COMPANY 
Foiitulry Sales, Hay City, Michigan 




WHO'S WHERE 


(Contimicfi from page 23) 

Hugh 1C. Wchlxi, thief eiigiiieei, -\lieio- 
save l']ttti«uiics l)n isioii. Sptm* Gvrosaipe 
Co.. Great Neck. N. 1. 

tVillinm Cimn ingliaiii. ^iipervisor..^les 
to tummeteial jut ai^lme^. Greet li\draiilii“i, 

lacqiics II, Merrier, products nianager, 
Greer Industries, Ine., affiliate of Greer 
livdrjulies. Inc.. New ^ork International 
Airport, lamaiea, S. Y. 

Robert B. Roe. facilits planning inanager. 
Aviation Oiviviun U’in>vnis. .Art/..), Sperry 
Hand Cotp., N. V. 

William K. AATiitcsides. engineering man- 
ager. and C. Harrs Smith, ^lief engineer, 
Might Refueling. Inc., Baltimore- Mo. 

Doo Marshall, general sales nunaiet, 
I'rse Corp.. Kt. Worth. I'cv. 

John I„ Craiiiei, manager.plastic hall(K>ii 
operations. General Mills, Inc.. Minnc- 

Lester K, hero, preliiiiiiurv design as- 
sistant thief, Bell Aireraft Corp.. Biiffalii. 
N. V. .Mso: Aitlnii Schnilt, chief-slnicturus, 
and Robert Goldin, assistant eliicf-slmctures. 

W. A. (Dick) Piilver, assistant chief en- 
gineer, laKklieed .Aircraft Corp., Marietta. 
Ca. -Also; Lee ICmingct, military sales 
planner. 

Arthur H. rrimks. operations manager, 
A'ntunm Metals Corp., I’ittsbiirgh. I’a. -Also: 
Cluislopher S. Iloiighton. superintendent 
melting. 

.Albert Is. Morjig. director-maintenance, 
and Michael J. I«»is, siipcrintendcnt-main- 
lenante. Inmsocean .-Air l.ines. 

Ingram I.ec. II. prodntlioii maiiager, 
Tesas Instriiiiients. Inc., Dallas. Te\. -Also: 
W. R. Bailev and Ronald F. Keener, as- 
sistant chief engineers. .Apparatus Division 
I’.ngineifing Dept. 

hkucs K. Fitrainnnons. representativ-c, 
defense proietts dcs'clopmcnt. .Atlantic Re* 
search Corp.. .Alevandria, A’a. 

Fd«iii 2jA, manager-aircraft engineering. 
I fans AA'orld Airlines. He will he laved at 
Boeing .Airplane Co.. Seattle, as TAA’-A rep- 
rt-scnlative. 

O. Paul Stadcrinan, markctiii| ditector. 
Conipiiler Division. Hendiv .Avbition Corp., 
taw .Angeles. Calif. 

Dr. Clarence H- Beck, design specialist, 
l light Test Mectroniev Dept., Alissile Sys- 
tems Division. I.oekliced .Aireraft Corp., 
A'an \iivs. Calif. Also; Dr. .Albert D. 
AA'ascl. research scientist. Svstems .Analysis 
and Kvahiatioii Dept. 

Alatk R. Alillet, domestic salts inanagcr- 
tomnieKial aircraft (California Divisionl, 
and Mipervisor-S'cvi A'ork sales office. Lock- 
heed Aircraft Corp.. Burbank, Calif. .Also; 
Iknrv C. Bnssennan. chief pilot. Fighter 
and 'I'rainer Dept. (Palmdale'; J. Rnsscll 
Daniell. ehief proiect engineer militars' tir- 
iraft, and Arthur E. Flock, chief prniect en- 
gineer-commercial aircraft. 

Kdmnnd .A. Schreiber. pmcliasing man- 
ager. Centiirv I'nginccrs, Inc.. Burbank. 

Calif. 

A. E. Hill, norks manager, Cinis-air, San 
Diego. Calif. Also: R. AA'. Peters, chief 
toiil engineer, 

AA'illiam F. lobnsoii, sales ditector. Con- 
solidated Flectmdvnamics Corp.. Pasadena. 
Calif. 
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“Newest" Alcoa’ high-temperature alloy 
was born 30 years too soon 



One of the“newest" aluminum alloys 
finding a place in aircraft today is 
2024 with -T86 temper. 2024-T86 
has excellent room temperature prop- 
erties, and in the 200 to 400° range it 
is superior to any currently available 
alloy. See chart below. Aerodynamic 





heating at today's higher speeds can 
make 2024 T86 one of our most im- 
portant “new" alloys. 

Actually, only the popularity of 
2024 T86 is new. Alloy 2024 was 
developed by Alcoa in the 1920s 
and the artificial aging process 
(required for the --T86 temper) 
was understood in the 1930s. How- 
ever, for optimum corrosion resist- 
ance, 2024 must be aged to a point 
which reduces its elongation to a 
value that was unacceptable to air- 
craft designers in those days. Today 
the taboos of low elongation have 
given way to the more pressing needs 
of better corrosion resistance and 
higher strength. 

Alcoa obtains the high properties 
of 2024-T86 by cold-rolling the sheet 
or plate after solution heat treatment 
and then artificial aging. This sheet 
or plate is available up to in 


thickness, bare or alclad. It is 
another result of Alcoa's vast ex- 
perience in research and production. 
Write for your free copy of Aluminum 
Alloys for Elevated Temperature 
Service. Aluminum Company of 
America, I800-F Alcoa Building, 
Pittsburgh 19, Pa. 

ALWAYS FASTEN AlUMINUM 
WITH ALCOA AlUMINUM FASTENERS 


y»vr Guide te the Best 
in A/uminum Value 





IN-FLIGHT REFUELING technique lor helicopters is demon- load, aerial refueling can give still greater versatility to the 
strated for the first time by two Marine Corps Sikorsky helicopter. The HRS is the Marine Corps version of the 
HRS helicopters. By increasing potential range and pay- Sikorsky S-55, moat widely-used transport helicopter. 

AROUND THE WORLD WITH 
SIKORSKY HELICOPTERS 



FOURTEEN SEAMEN, five from the bridge, eight from the 
fantail, and one from the water were saved by an Air Force 
rescue helicopter when the grounded Japanese freighter 
Handa Mar-u broke up in 40-foot waves off Honshu. Japan. 
The Sikorsky H-19 lifted men to safety despite high winds. 
Note man in rescue sling, circled. 



LIFEGUARD FOR TEST PILOTS, Sikorsky S-55 recently 
purchased by Grumman Aircraft arrives at company’s 
Bethpage, L. I,, airfield. Grumman will use the S-55 as a 
stand-by rescue aircraft while testing its Navy Jet fighters 
off the Atlantic coast. Grumman’s S-65 has a 600-pound 
rescue hoist and flotation gear. 
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ANTI-SUB SQUADRON HS-S isfirstNavy unitbeingcompletely 
equipped with 14 large Sikorsky HSS helicopters. Based at Key 
West Naval Air Station, the new squadron is first of a number 
still to he formed which will fly the HSS- Eight pilots and eight 
crewmen are shown above at Sikorsky Aircraft in Bridgeport, 
where they were checked out in their new aircraft. The HSS 
tracks submarines with sonar gear and can launch torpedoes or 
lay mines. The high-performance helicopter also serves with 
other armed forces and, in commercial versions, is scheduled for 
airline passenger service this year in the U, S. and Europe. 


SIKORSKY AIRCRAFT 

BRIDGEPORT, CONNECTICUT 


95 



EMPLOYMENT OPPORTUNITIES 



AVith your iJras »ncl experience in electronics, it's ten to 
one you feel the need for a stimulating and vital outlet . . - 
with real promise for the future. 

Here at Philco we welcome men with creative talents . . . 
men who enjoy seeking out new anti unique ways to do 
things in railar, microwave communications, underwater 
ordnance, guided missiles and high speed data processing. 
Great opportunities in electronic and mechanical industrial 
engineering and research are open to men who apply now. 

Even more. Philco has one of the most liberal profit- 
sharing. retirement and insurance programs in all industry. 


ENJOY THESE CONVENIENCES 

• Deloware Volley, Center of Industrial Activity 
e Chaice of City or Suburban Residence 
e Unexcelled TronsportaHon-|ust 20 minutes 
to Philodelptiia’s beautiful suburbs 
e Abundant Shopping and Entertainment Centers 

e Schcols and Colleges with Highest Ratings 



Long Range Industrial and Diverse Military Engineering Fields- 

• Guided Missiles • Radar • TRANSAC Digital Computers • Underwater Ordnance • Bombing and I 
Conttal System, • Serva-Mectianism, • Microwave Communication System, • Infm-Red Device 

it Applicc 


It Equi) 


ord Seal 


e Conti 


I Sysle 


• REOAP 


ir'f»/f, Phnae Collect, or Apply in person to John F. Morrissey 
. . . Your Inquiry will be held in Strictest Confidence 

PHILCO CORPORATION 

q OVERNMENT AND PHILADELPHIA 44 

NDUSTRIAL DIVISION * PENNSYLVANIA 
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Seals Designed for Supersonic Speeds 


y George L. Cliiistirm 


New Haven, Conn.— Extctiiiil st.iling 
iiiid niolding for canopy cracks, flap 
edges and oilier such uses are now be- 
ing designed and inamifiictured with 
the same extreme care that goes into 
any other part of a snpcrsooic .lirfranie. 

The careful attention to strcamliniug 
required for high-speed aircraft and the 


: demanding seals nhicli will 
hold their shapes, be highly senif-proof. 
and resist rubber-mining ozone and 
temperatnre extremes ranging front 
-1001' to +5001'. 

Hie Connecticut Hard Rubber Co- 
has developed sc.iling materials which 
will meet these demands. In so doing, 
a company official told .Viation Week, 
CUR "provides an airframe designer 
with a rubber sealing material he can 
use under extreme conditions. Thus 
he is not faced with the difficult and 
expensive problem of h.ming to design 
around a seal." 

He added that standard black rubber 
seals on today’s fast aircraft base, in 


off or just plain fall off. 

CHR's CohrlasHc 

CIIR's anssvet to the scaling prob- 
lems of supersonic aircraft is a familv 
of silicone rubbers which ha\c the re- 
sistance to high and low temperatures 
inhcrait in silicone compounds but 
which hasc licked to a considerable de- 
gree the poor Icn.silc .strength ii.snallv 
associated with such compounds. 

rubbers "is C'ohrlastic. Of this familv, 
Cohrlastic IIT-655 and lIT-fibh, used 
for molded and extruded parts, exhibit 
tensile strengths in the 1.000-1.650 psi. 
range. This compares with tensile 
strengths 400-800 psi. for other silicone 
rubbers. Neoprene rubber ranges from 
1.000-4.000 psi. However, neoprene 
riibhcr temperature range is —65 to 
+ 300r while CHR's silicone rubbers 
are good in temperatures ranging from 
— lOOF to +500F. Ilicv also have in- 
definite .shelf life. 

Cninpans spokesmen told Aviation 
W eek that several specifie.itions ate al- 
ready being written around these new 
silicone mhbci compounds b\ airframe 
companies. 

CUR has many ways nf tailoring its 
rubber products to meet the specialized 
requirements of its customers. 
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It mounts its seals on metal or otUa 
backing to gise rigidity if required. 
Seals are covered with such materials 
as dacron to give scuff resistance or 
teflon to give resistance to aroinatic 
fuels. I'he seals themselves arc made 


in the fonn of sheet, sponge, foam or 
hollow tubing, depending on the ap- 
plication. 

CHR supplies sponge rubber in 
either open cell or closed cell form, the 
latter being used when water absorp- 
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for complete 
testing of 

aircroft components 




tioii is to be avoided- l''oam rubber is 
jsailable only in 0 |)cii cell form cut- 

Nt« aircnift lia\c created new uses 
for seals. Acrobiil.incc seals, for in- 
stance. demand a seal that gises a low 
coefficient of friction to allow abso- 
lutely free surface control niosoincnt. 

To gis’c seals strength, a non-stick 
surface and resistance to scuffing, CffR 
coven them with tficse satioiis fabrics: 

• Nylon, if tcnipcratnrc goes to 1951'; 

• Orion, if temperature goes to 2S0F; 

• Dacron, if temperature goes to 350F; 

• Glass fabric, if tcinpcniture goes to 
5001''. 

CIIR lias as-aifablc a wide variety of 
Colirlastic silicone compounds to meet 
:i wide range of requirements. .Among 


fitem arc compounds svfiicli, on a glass 
Ixisc, make good gasketing material, 
being soft and easily compressible. 
Other items include compounds with 
very . low temperature resistance (to 
-1251'). flame retarding qualities, and 
an aUnniniacd silicone liiiisli that is 
heat reflective and nearly non-combust- 
ible. it is .self-extinguishing when the 

Here ate some of the aircraft which 
use various CIIR silicone seals: 

• Douglas .A4D. CHR is supplving in- 
flatable canopy seals (.\\\' April 16 p. 
57) whicli siimild reduce replacement 
rate considcrablv because of their re- 
sistance to ozone and weathering 
deterioration, room temperature flexi- 
bility at —SOI'', and non-stick surface 


AIRCRAFT EQUIPMENT 
TESTING COMPANY 
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WHAT DO YOU KNOW ABOUT AVIATION... 


Who Received The First Airmail Letter? 



So familiar Is this f.icc \rc silhouetted it to add fun to the game. It was during an extended stay in 
France that this famous American became interested in the balloon experiments being conducted 
by French scientists. ..watching many of the earliest attempts at successful flights. When John 
Jefferies (an American) and Jean-Pierre Blanchard made the first flight across the English, 
Channel, they delivered the first airmail letter into his hands. His name was Benjamin Franklin. 

The early French interest in aviation developed over the years. A century and a half later French 
pilots inaugurated airmail service across the South Atlantic and to the Far East, This tradition 
has culminated in the world-wide service of Air France, which annually carries 715 million 
separate pieces of mail to the peoples of 73 countries. 




ON THE GROUND ONLY SIMULATORS 
PREPARE PILOTS FOR ALL THESE 
JET FUGHT CONDITIONS 


To familiarize today’s student pilot 
compteuly with the complex jet he will 
fiy, Link Aviation, Inc. recreates the 
entire range of flight characteristics in 
flight simulators. 

This complete on-the-ground train- 
ing is available only through simulators 
— such as this Link F-89D Jet Flight 
Simulator. Only through them can he 
experience all flight contingencies, 
normal and emergency, and thus 
develop the techniques and skills 
necessary to operate his plane with a 
maximum of efficiency. 







«'tiich prevents seal from bonding tlic 
fixed and movable sections of the 
canopy. 

• Boeing 707 and KC-135. Dacton- 
corcred CHR seals witli metal inserts 
arc used to seal g.ips betneen rubber 
hoards and cavities. Tills aliens air to 
be- trapped on both sides of tlic boards 
to prinide differential prcssnie and 
llicrcforc aerodynamic boost to the rud- 
der. Result is that niddcr operation 
can be accomplished nith a simple 
cable control svsteni instead of a bein v, 
complicated Indraulic boost s\-stcin. 

• Chance Voiight F8U. CIlR aero- 
dinainic seals arc ii.scd to close tlic gaps 
betneen fin and rudder and aileron 
end.s and wing. I'in/ruddcr gaps arc 
closed nitli rub-type seals, nliilc tlic 
aileron ends use a small, tlircc-fiiigcr 
ty pe called a "Mickc'' Mouse" seal (be- 
cause of its tcsemblance to cartoon 
character’s gloved hand). 

• North American F-IOOD and F-107. 
Dacron fabric-covered, silicone sponge 
rubber, tadpolc-sliapcd seals arc used to 
seal the area between inboard edge of 
the wing flaps and the fuselage. In 
replacing the previousiv-nsed neoprene 
seal, the dacton-cmered unit eliminates 
binding uliicli liad worn off the alclad 
from that portion of tlic fuselage. Tlic 
dacton-coicrcd .seals showed no signs 
of wc.1t after tests simulating 1.000 
hours of flap movement, according to 
CHR. 

• Douglas BfsfiB and RB66B. Dacron 
fabric-cos cred silicone rublicr "bath 
lull" seal is used on the losvcr fonsatd 
fuselage access door svliere it must re- 
sist extreme abrasion. 

• Republic F-8-IF. Clam shell doors on 
the drogue chute housing mounted on 
llic after, tear section of tlie fuselage 
use CIlR seals both as weather seals 
and s'ihratioii d.impcrs. The extruded 
sponge seal at the fuselage eliminates a 
more cninplieatcd altermifc sea! under 
consideration, according to CHR, while 
pieces of sponge nihber sheet at door 
comers offer dinaniic cnsliioning for 
the Indraidically-opcratcd doors as thev 

• Boeing B--1T. The planes' hoinb bav 
seals arc made of 2i in. wide silicone 
rubber slieafhcd in tliiii. white teflon 
covering to prm-ide resistance to abra- 
sion and fuels. The seals must he posi- 
tisc to present any break in the plane's 
"outer sliell" which might create turb- 
ulence and therefore air resistance. 

• Lockheed P2V-7. .Also uses tcflnii- 
covered silicone rubber seals to .seal the 
eyelids on tlic jet pods shmg under the 
likmcs’ wings. 

CflR officials point out tli.it. wdiilc 
tlicir Colirlastic rubber products cost 
abnnf 7-10 times as much as organic 
rubber products (basic gmn costs SI-4 
a |)ouna). the greatly inae.iscd uses of 
the products usually far outweigh the 
additional cost. 






OSAF TYPE N3 TO MIL-T-7449 
FOR TESTING IRON-CONSTANTAN, COPPBR-CONSTANTAN 
OR CHROMSL-ALUMIL THERMOCOUPIB INDICATORS AND 
BIBCTRICAL RESISTANCE THERMOMETERS CALIBRATED TO 
THE AN-B-19 OR AN-B-31 TEMPERATURE-RESISTANCE 
CURVES. 

FOR USE IN THE TEST LABORATORY ... OR IN THE AIRCRAFT 


the LEWIS ENGINEERING COMPANY 

naugatuck,connecticutJ 
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OFF THE LINE 



Versatile Cherry 
“700” Rivet Rrovides New 
Uniform Fastening Method 


The hole fillin g qualities, wide 
grip range, high clinch, and posi- 
tive stem retention now possible 
with the new Cherry “700” rivet 
give the aircraft industry a uni- 
formity of fastening never before 
avsUable. 

In the past, variations in bole 
diameter made it virtually impos- 
sible to completely 611 the hole in 
every instance. This difficulty is 
eliminated with the “700” rivet 
which always adjusts to fill the 
hole and provides high stem re- 

The method of setting the 
“700” rivet also provides high 
clinch and makes it possible to 
use one length to fasten a wider 
range of material thicknesses. 
Positive inspection is easy since a 
properly set rivet is indicated by 
the amount of stem shoulder pro- 
truding above the rivet head, 

The “700” rivet is available in 


CHERRY RIVET DIVISION 

SANTaVnA, CALIFORNIA ^ 

Townsend Company 

^ ESTABLISHED 1816 • NEW BRIGHTON, PA. 


A rc|X)rt detailing how a major air- 
line engine overhaul facility hiked its 
output from 5.T engines in 1 j shifts to 
10 engines in a single shift is available 
from tlie Rapids-Standard Co., Inc. 
The document, Field Report No, 95, 
includes sketches of the conveyor lav- 
out and photos of the equipment in 
operation- Address: 342 Rapistan Build- 
ing, Grand Rapids 2. Michigiin. 

CelasKc (AW Aug. 31. 1953, p. 46), 
a colloidal tre.itcd plastic, is being used 
by Pan American World Airways to 
provide scoff resistance to the cirgo 
coinpartmenf flooring of its fleet of At- 
Lintic and Latin American division 
DC-6 and DC-7 aircraft. PAA saves 14 
lb. per plane by replacing fiborglas 
baggage compartment flooring with 
Cclastic. Cost is about S400 per in- 
stallation, Address: Calahan & Horsev, 
Inc., 551 Fifth Ave., New York 17. 

National Water Lift Co. (A3V fan. 
9. p. 54) is doubling its present air- 
crart hydraulic research and develop- 
ment testing facilities- Included in the 
pew laboratories will be equipment to 
duplicate die high temperatures en- 
countered in supersonic jet and rocket 
flight. NWL is a division of The 
Cfo’cland Pneumatic Tool Co. 

Additional Sl-7 million of liose reel 
units for aerial refueling have been or- 
dered from Flight Refueling, Inc., Bal- 
timore for instaTlation on KB-50 tankers. 

Aeronautical Division of Minnc- 
apolis-lloncyuell Regulator Co. re- 
ceived a S9.8 million follow-on contract 
to supply additional MB-3 autopilot 
systems to the USAF and Nortli Amer- 
ican Aviation for the F-IOOF. Exact 
amount involved was not announced, 
other than it was a ‘'multi-million dol- 

Diift meters made by the British firm 
Kelvin Iluglics will be installed in all 
33 Bristol Britannias being bought by 
Briti.sli Overseas Airways Corporation. 
The instruments can be used both to 
measure drift and to determine ground 
speed. The device extends only three 
in. from the plane’s fuselage when in 
use and can be retracted to fit flusli 
witli the outer skin when not in use. 
The drift meter mounting can with- 
stand a differential pressure of 8.5 
Ib./sq. in. and it also incorporates an 
electric heater. 

Britain’s first jet engine silencer 
capable of acconimoelatiiig twin jet air- 
planes is now in use by Hawker Sid- 


NEW CHERRY “700” 
Aircraft Rivet 

Gives More Effective Fastening 


dcicy to quiet ground testing of its 
delta wing Gliister favciin all-weather 
fighters being dcliiercd to the R.M'’. 
Ihc 570,000 .'.trtictiirc surrounds the 
plane with soundproof walls 16 ft. high 
to eliminate the noise. A 76 ft. long 
silencer dims the engine noise. 

New orders totalling 524 million have 
been reccised during the first four 
months of 1956 by Lear. Inc., incrc.is- 
iiig the comp.uiy’s total backlog to 555 

USAF Contracts 

Following is a list of imckissified con- 
tracts for 525.000 and over as released 
by -Air I'orce Contracting Offices; 



A new, more effective fastener for 
the aircraft industry has been de- 
veloped and is now being pro- 
duced at the Cherry Rivet plant 
in Santa Ana, California. Desig- 
nated the Cherry “700," the new 
rivet provides a wide grip range, 
positive hole fill, high clinch, uni- 
form stem retention and permits 
100% positive inspection. 

The “700” rivet is versatile and 
in many cases one length of each 
diameter will cover all thicknesses 
of material- Also, the sheet hole 
size is not critical as with other 
rivets since the design provides 
positive hole fill even in oversize 
holes. The stem always adjusts to 
fill the hole which affords high 
stem retention independent of 
hole size. 

The manner in which the “700” 
rivet is set provides high clinch 
by drawing the sheets together 


tightly and uniformly. When the 
“700" rivet is set, the stem shoul- 
der protrudes above the rivet 
head and gives visual indication 
that the blind upset is properly 
formed, the sheet hole is filled and 
the rivet is properly set. 

This latest fastener advance- 
ment is a typical example of how 
the Cherry Division has paced the 
industry with new and improved 
fasteners and the tools and acces- 
sories for applying them — all of 
which are designed, developed 
and produced in the Santa Ana 

This plant is devoted exclu- 
sively to the manufacture of prod- 
ucts for the aircraft industry. 

For information, write for the 
new Cherry “700” bulletin to 
Townsend Company, Cherry 
Rivet Division, P.O. Box 2157-N, 
Santa Ana, California. 


CHERRY RIVET DIVISION 

S SANTA ANA, CALIFORNIA ' .r 

Townsend Company 

^ ESTABLISHED 1816 • NEW BRIGHTON. PA.'e^fc 






Tiny gas turbine 
provides vifai power for giant 
air freighter 

-sas-SiS sm=sss 

rator, ihe Mars provides power -the 50 hp Mars and the 500 hp , , 
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Tlie Civil Servant is “the man 
beliind" ... he evaluates ec[mpiiu'iit 
■nRuenees technical ctccisions . . . ami 
to our experienced engineers timely knowledge 
which m.ikes progress pos?ible. 

He formulates the exacting speeifiealions for 
speeifie eleetroiiie equipment ... He is the man 
whose experience will lielp .achieve the vital 

objective of OPER.-VTIONAL RELI.\B1LITY. 

This is teamwork . . . the indispensable 
ingredient whicli assures the quality of 
military systems which this company produces. 


PWtuife 

FIRE CONTROL RADAR 
SEARCH RADAR 
INDICATORS AND DISPLAY 
COUNTERMEASURES 
NAVI6ATI0H 
MISSILE CONTROL 
AIRBORNE SONAR 
COMMUNICATIONS 

AUTOMATIC TEST 
DATA PROCESSING. 
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BUSINESS FLYING 



Piper Rolls Out Lamiiiar-Flow Comanche 

By Erwin J. Bnihan 

New Yoik-Ilight tests of Pipet ,\ir- 
craft Corp.’s new four-place .1l]-nle^.ll 
low-wing P,\-2-l Comanche business 
plane have begun at Lock llavai. Pa. 

'I lie PA-24 made its first fliglit May 23, 
piloted by Jay Myers. 

Piper is witliholding performance de- 
tails until accurate data can be com- 
piled. 'Ilic Camanclic i.s expected to 
cntisc at about 160 inph. (A\V Dee. 3, 

193S. p. 52). Tire prototype is built 
from production tooling to speed the 
dcsclapmcnt-to-de!i\'cry cycle. .\ few 
Comanthes arc expected to be rolled 
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out late this year and large-scale produc- 
tion is planned for spring of 1957, 

The manufacturer is not talking 
prices. Ilowcicr. the new plane is ex- 
|)cctcd to be competitive with the 
Cessna ISO. which sells for approxi- 
mately S14,000-SI5,000. It will sell for 
less than the basic Beech Bonanza, 
which costs about 521,990. 

Prototype Comanche is powered by 
a new engine, a L\coniing 0560 devel- 
oping 180-hp. for lakcoff and contimi- 
nus rating at 2.700 rpm.; 155 hp. at 
2.400 rpm., vising 91 '96 octane ftiel. 
Compression ratio is S.5:l. The 0560. 
certificated by Civil Aeronautics Admin- 
istration, is a development of Lycom- 


ing’s 0520, file majot basic change 
being larger cvliiidcts. Propeller is a 
constant-speed Ilartzcll. 

Sources dose to Piper say the niami- 
facturet inis not decided flatly that the 
new 0560 will be the povverplant for 
production Comanches. Piper has 
standardized the rest of its models 
(Su|x;r Cub. Tri-Paccr and Apache Iwinl 
on the 1 50-!ip. 0 520 and is .still vveigh- 
iiig the pros and cons of introducing an 
•nlditioiial engine to its line. It appears 
certain that the final choice will be a 
Lycoming product. 

Another feature of the new plane 
is a higli-aspect ratio wing using an 
N.ACA-dcvelopcd laminar-flow airfoil. 


Only other postwar business plane hav- 
ing such an airfoil has been Moonev 
Aircraft’s Mk. 20 fmir-plaecr. ’nic 
Comanche also has a onc-])iccc all- 
movable slab horizontal tail. The tri- 
cycle landing gear appears to have all 
three wheels the same size to ease spares 
problems and the landing |car is me- 
chanically retractable to inimmb.e iiiain- 

I'ront seat is two in. wider than the 
Beech Bonanza and tlic rear scat is 
wider than the twin-engine Apache, a 
Piper spokesman said, llic prototype 
airplane is ec|uippcel virtually like a 
demonstrator. Its instrument panel is 
almost identical to the Apache’s. 


Beech Gear Eases Crosswind Landings 


New Yoik-.'\ safety landing ge.ir de- 
signed to virtually climiii.ite crosswiml 
problems and additional wing fuel tanks 
arc among the iniprovcnicnfs being 
offered as optional equipinenl to cus- 
tomers for the tw in-engine Beech Super 
18. 

Both can be installed on the Wichita. 
Kan., production line. The landing gear 
also will be available in kit form for 
converting earlier Super ISs and Model 
D18s in the field, exce-pt those D18s 
having olco lift legs. Price of the 17-lb. 
landing gear installed at the factory will 
be 51,500. 'Ilie additional wing tanks 
will be factory-installed only because 
they require engineering changes .nid 
sfrcngtliening of the outer panels. I’licir 
cost installed: 52.000 plus trade-in of a 

Only the downwind wheel of the 
landing gear casters. .After the sideluads 
on this wheel arc relieved as the air- 
plane swings to a heading parallel to its 
flight path, the wheel returns to nor- 
mal alignment. Tlie landing gear acts 
normally during taxiing or ulicn the 


airplane is being towed or pushed. 

'Ihis iionnal behavior differs from 
full-castering crossvvind landing gears, 
which provide the sciisiition of moving 
at an angle while taxiing and which re- 
portedly have complicatexl moving an 
airplane in a hangar should the wheels 

'Ihe system is an inicgtal part of the 
landing gear and consists of a hydraulic 


cylinder and piston replacing one leg 
of the torque knee. A rod fitted with 
swivel connections replaces the other 
leg. I'iic torque knee is mounted on the 
airplane structure and incorporates a 
spring-loaded piston (see photo, right). 

When the main wlieels contact the 
runway at an angle to the flight path, as 
in a crosswind landing, the side loads 
applied to the downwind wheel cause 
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HYDRAULIC AND SPRING CONTROL 

it to c;istcr oiihvatd. compressing the 
fluid ill tilt torque-knee ciliiidcr. This 
ill turn pressurizes tlie iipi>er eylindtt. 
compressing tlic spring udiicli bean, 
against its piston, W itii the nbccl cos- 
tered, tlic plane snings to a heading 
iionnal to its flight path, reiiei'ing the 
loads on the castered nhcel. The iip- 
isiud M'liccI slides and assists in straight- 
ening the airplane. 

Gear Developer 

liacli lower eyiinder has a weight 
switch which activates a signal light on 
the instruincnt panel whencser either 
piston leaves the- bottom of its cylin- 
der, notifiing the pilot that tlic wheel 
is castered and that the landing gear 
should not be retracted. 

The castering gear system was deicl- 
opeTl bv John II. Geissc. formerly con- 
sultant on erosssvind landing gears for 
the Bureau of Air Commerce, Depart- 
ment of Conimcrec and Civil .Acronaii- 

, .Administration. The Geissc safety 


gear is CrA-A-approved for the Super IS, ing and 
The rerised Super 13 pilot handbook trol. 
instructs tlic pilot that he most make 
his track oicr the ground in final ap- 


proach directly in line with tlic runnav 
or desired landing toll direction if he 
is to realize full heiiefifs of the system. 
Best results are oblained in tliree-point 

Once the plane is headed straight 
down the mnwav, the same crosswind 
tccliniqiie used with exmientional land- 
ing gear is ntilizcd, If it is impassible 
to keep the aiqilanc from weatncrcock- 
ing, starting a torn into the wind, tlic 
downwind wheel will caster again to 
present an uncontrollable ground 

"W e fipre that if this system is iii- 
stnnnental in presenting one 
groiindloop. it has [laid For itself, 
Bcccli spokesman told Aviation W'eek. 
Straightens Airplane 

71ic safets gear luis mi effe'ct on a 
normal cnisssvind takeoff, except if a 
liigli-ratc torn or groiindloop sliould 
dcsckip, it ss-ill go into action to 
straighten the aiijrliiiic on a new licad- 


iringing it under c< 
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Avco Crosley 
measures man 
for tomorrow's 
machines 


There is only one component in a modern 
machine system which engineers eannot 
"impros'e,” That is the all-important, 
“human component”— man, himself. 

To adapt changing machines to 
unchanging human capacities, Exper- 
imental I'sychologbls of Avco’s Crosley' 
division are taking a closer look at 
man— his mind, his body, his reactions. 
From these patient investigations are 
emerging ways to make present and 
future machines simpler, more obedient, 
more valuable to man. 

By measuring man lodatj, Avco Crosley 
"human engineering” helps assure man 
that he will realize the /ill/ benefits of 
tlie machines he builds Umorrou'. 




Engineers Wanfed: For top-tlight men, 
Crosley offers unusual opportunities 
to explore new scientifie frontiers. Write 
to Director of Engineering, Crosley 
Government Products, Cincinnati to, Ohio 


defense and industrial products 


Avet* Defense ami Industrial rrialucts combine the 
acientilic anil enffineering skills, and prndoclion facil- 
ilies of three great division.-* of Avco .Manufacturing 
C*irp.; (.'nvlcy: Lycoming: Research and Advancetl 
Development - to produce po-ver plants, clec- 
Lruntes, airframe componems. and |>rvci»iun parts. 





7 III' ( S O' Inirr (.iwliiifiiliil llallislir\ l/n<;7i'j u;i' hriu^ ./I'l rloiinf in ili,- Imil nj the Rorky Mnuntnlii Empire 
In ihr /Iiifiiiu.u M-iriilius ami i-iijiiiirors in -Imeiica. llw li Iriiiii nj The Cleiiii /,. Marlin Co.. Denver Die. 


. iiiul \'iiu aiT tTn ilod tu finromr a {>arl of lliis loam lliat 
lias produiTil so mniiv oilier Martin "l7i‘sls'' in n‘srur< h 
I'ligi iierr iii^ anil drvrloptnriU of uoaiion sistrms, 
Tlio joli is a cliallcnjiin" inio. I•'urllu•|•lnnl•l■. il is 
pcriiianriil. And Marlin is iirovitliii" llm finosl 
cnpinpi-rinp. lalmralory uiid |irii(luilum facililies 
availaldc. Salai's Itnris. of course, ai'c eoinnicnsuiale 
«illi cxiiericiice and aliiliu. 

l!ul ifie really nondciful ndianlnfic dial cnfiincers 
liave at Marlin's Denver Ditisioii is dial of rapidK 
advaiicinp ont'self professionallv while enjotinp one 
of ihe miisl heauliful and sliimilnling cnvironmenls 
in die noi ld . . . Colorful Ctilorado. 

Here's wlial wiu'll find; Hrillianl sunshine over 300 
dais eaeli jear; unliinilcd recrcalional facililies in 


winter as well as summer ; healdiy. niotmlain air dial's 
erisp. fresh and evhiluralinp ; cool snmniers. mild 
winlers, modeiii schools ami shopping cenlei's. anti 
relaxed living for ever) inemher of die familv. 

•Marlin is developing anolher ''firsl'' in Denver. So 
win nol lake vour vacalion in Colotndo. and while 
you're enjoying die heaiily of die Kockies. lake lime 
In sloji ill and talk lo die people al Marlin. Il might 
he a luining poinl in vour life and vou'll wish vou 
were here loo , . . I'KKVU.MIXTI.V, 

Marlin extends this imitalion lo Aeronaulical, 
Merlianieal. Clecirical. ami .''truclurnl laigiiieers and 
Tcelinicians anil lo Mallienialicians anil I’lnsieisls. If 
yuu have already made oilier vaealitni jilans however... 
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power to the upwind engine a little in 
advance of the downwind engine and to 
cam a little mote power on the up- 
wind engine during the first part of 
the takeoff roll, .^s soon as the rudders 
hecomc effective, takeoff power should 
be applied to botli engines. At about 
fvO mph. indicated airspeed the tail is 
raised and the airplane is flown off. 
Since the plane will tend to wcatlicr- 
eock as soon as it leaves the ground, it 
is important to resist pulling it off 
until there is no possibility that it can 
settle back onto the runway. 

Fuel Increase 

Installation of the outboard fuel tanks 
to replace the standard nose auxiliary 
tank increases the Super 1 S fuel capacity’ 
45 gal., to 318 gal. Each of the new 
wing tanks carries 62.5 gal. .Additional 
weight of the wing tanks is about 50 lb. 

In addition to increasing endurance, 
relocation of the fuel enables placing 
all radio equipment m the nose and 
makes possible inst.illation of wcatber 
radar. Aloving tlic .‘\D1' from the bag- 
gage compartment to the nose increases 
space in that area and allows more flex- 
ibility in load distribution. 
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Besides tlicsc optional equipment 
items. Beech is making standard on the 
Super 18; 

• Landing lights of 1,000 watts in the 
leading edges of the wings, and 400- 
watt taxi lights incorporated in the 
landing liglits on a separate fil-anient 
and operated bv separate switches. 'Ilic 
new' JtTangcniciit is aimed al elimiuat- 
iiig buffeting previously exijcrienced us- 
ing the former retractable landing lights, 
and it eliminates the need for separate 
taxi lights in the nose. 

• Al!-nicta1 vving flaps to replace the 
former fabric-covered flaps, reducing 
maintenance and damage previously 
caused bv landing in mud, .slush and 


walct. Tlic new flaps weigh about 5 lb. 
less than the fabric-covered ones. 

• Goodyear nvlon tubeless tires, added 
to save vveiglit and lower operational 


PRIVATE LINES 


Dotnicr Works. Ericdricsliafcn, Get- 
inanv, plans to market its live-plaec all- 
metal shott-fiold Do. 27 in tne U. S. 
after flight tests arc completed. Pow- 
ered bv a 2?0-hp. Lycoming, the Do. 27 
lias a 1. 290-lb- payload and top speed 
of 160 mph. Taiceoff run is reported as 


. . . each unit backed by half a cen- 
tury’s experience in developing, pro- 
ducing and applying carbon, graphite 
and meial graphite materials 

STACKPOLE CARBON COMPANY, Sf. Aioryt, Pa. 


roTo|^ 


. . . are fitted to over 
100 Vickers Viscounts in airline operation. 



. . - have been specified for over 
200 more Viscounts now on order. 

... on the Viscounts have completed 
nearly a million flying hours. 






O 


m. 




ROTOL LIMITED 


GLOUCESTER 


ENGLAND 


%> 









puB/R/io/se 


377 ft.; landing run at 328 ft. Conti- 
nental engine i.s optional in place of the 
Lycoming. Domicr has authorizctl 
representation in Nc»- Yorh. 

A eiirTieulum for corporation pilot 
training will be esaluated by a special 
committee of business pilots working 
with the ITight Safets' Koiindation. 
New York Citv. Purpose is to pros’ide 

E liots with a |jrograin thc\' cimld fol- 
i« at rmc of scscral prisately operated 
schools providing such facilities in U. S. 

Shidy in contradiction; An ofBcial in 
the office of the U. S, Weatlicr Bureau 
recently urged pilots follow-up on tlie 
agency’s requests for data on altitude 
of cloud to])s. turbulence, unusual 
winrls. icing and other conditions en- 
countered cn route. But at a recent 
meeting of flic International Air Trans- 
port .Assn, at San Remo. Italy, discon- 
tinuance of these reports 'vas asked on 
the grounds thev clutter up already 
tnerburdened air communications. 

Cessna 310 engineers arc studying 
ways of increasing the twin-engine 
Model 510 range by adding to present 
100-gal. fuel cap.icity, carried in wingtip 
tanks. 

Over S400.000 in orders for 30 
fihrnus-glass coscred Rancli W'agoii and 
Topper business planes have been 
placed with Taylorcraft, Ine.. by two 
distributors. One plane will be fitted 
witli radioactivity detection gear for 





DEMONSTRATION of Bell -ITG helicopter’s 
iibilily to rid ImmiTcds of miles of eloped 
ITorida drainage ditches and iiavigabh- water- 
wars of hvacintbs bv spraying tlieiii with 
herbicide is enpcctcd hr lead to a S376.000 
annual contract from tliaf state. Initial bid- 
ders arc trvo Jacksonville bnsiiicssinen who 
espeet dcliverv of one 47G imniediafciv and 
two more later. A sideline will be spraving 
of mosquito breeding grounds. 

aerial prospecting in Canadian North- 

First Bellanea-dcsigned Cruisemnster 
being built by Northern Aircraft, Alex- 
andria, Minn., will fly late this soinmcr. 

F.ffective Aug. 1, 195(5 pilots flying In- 
strument I''light Rules arc required to 
have an artiRcial horizon and directional 
gyro or equivalent under CAB amend- 
ment to Civil .Air Regulation 43.30. 



Ah ihere, 
MOEBIUS I 


One-sidedness is an amusing curiosity 
in topology. But in career-building, the 
lalenied engineer has to think three- 
dimensionally, and focus his lime and 
energy where they'll be (he most 
rewarding. 

Here at All American we deal in all 
sorts of Ideas. We haven't found a use 
yet for Mr. Moebhis's. but have made 
and are making much progress in a 
large variety of other stimulating proj- 
ects. Such as. low-iargei and air-sea 
rescue winches, in-flight refuelling sys- 
tems, ejection seat trainers, arresting 
gear and other problems of energy ab- 
sorption ... a variegated and challeng- 
ing list for Afronainiccil anti Mechnni’ 
cal Engineers. Drop us a line right now. 
Your confidence will be respected. 

Write to Ray Janney, Chief Engineer 



DUPONT AIBPOPT • WIIMINGION. DEUWAOe 




A piiviiblc solution to the |itdblem of installing weather radar scoixs in bnsi;iess plane 
coctisits is this retractable mount used by IW.A in its Super Connies. Unit is located 
behind the control pedestal between the seals. Business pilots were shown slides of this 
installah'on at recent Fligbt Safety Foundation forum in N. Y. lAW June 4, p. 96). 
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Proved sir data system 

AiResearc/i solves stick-force reversal on latest 


There’s no secret to the developmenl 
of a fine aircraft air data system. 
Required are superior components, 
compatihle and reliable, that pro- 
duce the desired stimulus-response 
pattern with minimum weight and 
size and maximum efficiency. 

The simple elevator trim servo 
system illustrated is only one of 


high-speed aircraft 

many integrated systems produced 
by AiResearch to meet customer 
requirements. Thousands of AiRe- 
search transducers and actuators of 
the highest sensitivity and perform- 
ance are now in service. New ones 
to even more exacting requirements 
are constantly being developed. 

A few of the fields in which we 


peraliire and flight controls, 
instrumentation, air data, ballistics 
computations and positioning and 
sensing systems. Let an AiResearch 
engineering team study your prob- 
lem and formulate a solution. 

Qualified engineers are needed 
now. Write for information. 


CORPORATION 


AiResearch Manufacturing Divisions 


Los^ngeln4S,Coiilorma • Phoenix. Ariiona 


Oesignerjom/ mana/aciurers e/a!rcra/l syslems and co 



This is the altitude control used in 
Honeywell’s MB-3 flight control system. 

It will hold modern supersonic aircraft 
to within inches of a selected altitude for 
extended periods of time. Yet, despite its 
extreme sensitivity, it is only four inches 
in diameter and weighs only 3.6 pounds. 
Honeywell, through its ability to design 
and produce components like this, has made 
more aircraft flight control systems than 
any other company in the world. 


AERONAUTICAL DIVISION, MINNEAPOUS-HONEVWELL 
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Have you heard about the greed. new 

GULF AIRCRAFT ENGINE OIL? 

It’s proved 5 ways better 


Gulf laboratory and flight tests proved it. 

And now— private operators and operators 
of executive fleets and airlines are confirming 
everything we say for this new high-quality oil. 

Here’s what new Gulf Aircraft Engine Oil 
does for your engine: 

1 Improves internal engine cleanliness. 

2 Minimizes sludge and oil inlet screen 
deposits. 



3 Lowers rate of parts replacement due 
to wear. 

4 Low pour-point for ease of starting 
even in coldest weather. 

5 Increases periods between engine over- 

Try new Gulf Aircraft Engine Oil in your 
plane. Find out for yourself how these 5 ad- 
vantages can give you maximum operating e/- 
ficienty and increased economy through cleaner 
engines and less frequent overhauls! 


SAFETY 


CAB Accident Investigation Report 

Icing Blamed in Crash of Lodestar 



.■\ Lockheed 18-56 Lodestar, N 33366. 
oniicd and operated by the Gulf Oil Cor- 
poration, traslied about 4} miles northwest 
uf Londonderry, Uhio, at appioshiiatcly 
12-10.’ Dec. 29, 1955. .Alter impact the 
wreckage was partially burned by ground 
6re, '[lie pilot and copilot, the sole occu- 
pants, ueic killed. 

Pilot Cordon Whewell SiKa and Copilot- 
night .Meeliaiiic Lloyd Littleton Cotton, 
on Dec. 28, prepared N 33366 (herciiufter 
refiTrcd to as N 366) for a nonstop flight 
from 'I'ulsa, Okla., to Pittshurgh, Pa. 

.After a study of the ncather data Pilot 
Silva filed an IFR (Instcuracnt Might Rules) 
flight plan whieh eallcd for a proposed dc- 
partiue at 0800 csi for Pittshurgh via 
\ ictor Airways 14, 72. and 12. with an 
estimated elapsed time of four hours. It 
also showed fuel for 6:15 hours, an en-route 
altitude of 9.000 feet, destination Pitts- 
liurgli, and alternate Wheeling, W. \'a. 
Tlie flight departed Tulsa at 1810 cst and 
routine position reports were made until 
os'cr Dayton, Ohio, at 1200. 

Starting with the Dayton position report 
in which the first mention of icing condi- 
tioiis was made, all of the entries m C.AA 
station logs recording communications ssith 
N 366 are transcribed as follows: 

"N 366 over Dayion I200E 9,000 feet 
estimate over Columbus 1218E Adamsville. 
(Will make nest report from .Adamssille.) 
Bequest lower altitude light to moderate 
rime icing." 

Request Refused 

This mewage was delivered at 1203 to 
the Indianapolis center who replied. ".ATC 
advises unable approve lower altitude." This 
reply ssas delivered to N 366 at 1204. 

.At 1221 C.A.A Columbus recorded the fol- 
lossTOg from N 366. "Over Columbus 1220, 
9.000 msl. estimate over Adamsville 13 
IILC (will make next report via Wliccling). 
Destination Pittsburgh requesting 3.000 feet 
msl." .At 1224 the folloss-ing ssas trans- 
mitted to N 366 by Columbus, ".ATC hd- 
able to approve 5,0d0 feet msl. or 7.000 feet 

At 1227 Columbus received from N 366, 
"Rime ice request losver altitude as soon as 
possible,” And at 1234, N 366 advised 
Columbus, "Over .Adamssille 1233 9,000 
feet msl. Adcna 47." The pilot was ques- 
tioned about the .Adena estimate and 
changed it to "Ak'hceling" fas next report- 
ing point). .Also in this communication he 
reported, "Difficulty maintaining altitude 
and airspeed request loner altitude." .At 
1237 Columbus C.A.A transmitted, "Clear- 
ance to descend and maintain 8,000 msl." 
and the pilot replied, "Leaving 9,000 msl. 
at 1237E." 

All further attempts to commimieate with 

’All limes herein are based on the 21-hour 
riock nnd are Eastern fltandai'd unless 


S 366 were unsuccessful. .At approximately 
1240 witnesses observed the aircraft below 
the overcast; it tvas on a westerly heading 
and was descending although it appeamd to 
be in a normal attitude. Several componests 
were seen to separate from the aircraft be- 
fore it struck the ground. 

INVESTIGATION 

Tlie flight nas for the purpose of ferrying 
N 365 from its base at Tulsa to company 
headquarters at Pittsburgh. On December 

28, Pilot Silva had received notification 
from his con^ny to make a passenger 
Bight out of Pittsburgh on December 30. 
Pilot Silva, with Copilot Cotton, planned 
to fly nonstop to Pittsburgh on December 

29, 

.Area foiccasts applicable to this flight 
tietc issued at 0622 csi and were valid 
for the period 0700 to 1900 cst. These 
indicated a cold front at the beginning of 
the period along a line from extreme north- 
west Indiana to Rantonl-St. Lonis-Jophn. 
thence between Tulsa and Ft. Smith. This 
front was expected to move sonlhcastuard 
during the period at about 20 knots in the 
north portion to about 12 knots in the 
south portion. 

Behind (northwest of) this front tire over- 
east was expected to have a celling of 800 
to 1,200 feet and tops 6,000 to 8,000 feet 
msl. Light icing «as forecast in the clouds 
in the freezing levels and the base of the 
freezing level wa.s expected to lower in the 
cold air to bctivccn 2,000 feet and the sur- 

■\head of the front the ceiling was e.x- 
|>ecte<l to range from 2,000 to 5.000 feet. 
Tops of the iiighest cloud layers were ex- 
pected to range from 10,000 feet to 12,000 
feet msl. in Mis.souri and Southern Illinois 
and as high as 18.000 feet in Indiana and 
southern Ohio. 

The freezing level was forecast to he 
from 10,000 to 12.000 feet msl. with light 
icing in the clouds above that level in Mis- 
souri and southern Illinois and light to 
moderate in southern and central Indiana 
and in southern Ohio. 

Pilot Silva visited the Weather Bureau 


at Tulsa on Dee. 28, at which time he 
received a ueathet bricling for his proposed 
flight on the following day. He again vis- 
ited the Weather Bureau on the morning 
of Dee. 29 and the meteorologist on duty 
slated that he spent some time reviewing 
hricfliig material on display. 

ITiis inchidcd current reports, upper air. 
and forecasts pertinent to his flight. 

11)5 cmlv request for advice from the 
meteorologist vvas in regard to the height 
of the top of the overcast in the Tulsa 
area. Silva did not request any weather 
advice while en route, either from the 
Weather Bureau or concerning reports from 
other miols even after he was encountering 
ice. The forecast read bv him before de- 
parture indicated icing above 10,000 feet 
in eastern Indiana and in Ohio, whereas 
pilot reports made while he vvas cn route 
indicated icing in southern Ohio to as low 
as 8,000 feet. 

Weather Obseryationa 

AA'cathcr observations made nearest the 
time and place of the accident were: AA'Iieel- 
ing (34 miles FSF of scene) 1230-ceiling 
estimated 3.000 feet, overcast; visibility 6 
miles, temperature 43, dewpoint 31; 1330 
—ceiling estimated 3,000 feet, overcast: visi- 
bilitv 6 miles, smoke; temperature 43, dew- 
point 32. ^ncsvillc (33 miles SW of 
scene) 1230— ceiling estimated 3,000 feet 
broken. 3,000 feet overcast; visibility 7 
miles, temperature 43, dewpoint 3!; !330— 
ceiling estimated 5,000 feet, overcast; visi- 
bility 6 miles, very light rain showers, tem- 
perature 44, dewpoint 38. The area about 
the scene ot the accident vvas free from 
snow, and no ice due to precipitation was 
present. 

In the immediate vicinitv in which the 
separated components of the aircraft were 
found (these components were identified 
as members of the tail group) there were 
many ice chunks shaped as those that build 
up on the surfaces of aircraft in flight and 
of the size expected if they had broken 
from those surfaces. Before these pieces 
of ice were noticed the ebpsed time and 
temperature could have reduced their size. 
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PUBU$HINO DATi 

August 6, 1956 


EXCERPT FROM HEADQUARTERS ARDC LETTER TO AVIATION WEEK 

'There have been so many changes, improvements and advances that another 
special ARDC issue appears very timely and promises to be of the same 
if not greater benefit and interest than the 1953 edition.” 


THE ONE AIR RESEARCH and 


DEVELOPMENT COMMAND EDITION 


TIMED TO FEATURE 


★ 

★ 

★ 

★ 


AIR RESEARCH AND DEVELOPMENT PROGRAM an determined by the 1937 Hscal Air- 
power budget now in debate and to become efTeciive July 1, 1956. 


lira! areas of research — astronautics, super a< 


eronautical engineering 


SPECIAL COVERAGE of the latest c 

dynamics and human factors. 

UP-TO-THE-MINUTE RESEARCH DEVELOPMENTS in a 

and missile engineering. 

ON-THE-SPOT REPORTING at all the 12 research and development testing centers of 
AIR RESEARCH AND DEVELOPMENT COMMAND of the United Stales Air Force 
by AVIATION WEEK’S technical editors — the largest technical staff in Aviation 
publishing. 


ONLY ONE ARDC EDITION in 1956 will satisfy aviation's "need to know", with a presentation of the ARDC story. 


. . . over 80,000' Engineering-management 
men will read and refer to this vital edition and 
several thousand copies will be made available 
for special service uses. 

Your advertising message placed in the AROC 
issue will reach Aviation's most influential au- 
dience. 


AVIATION WEEK average net paid ABC circulation 
lune-December, 1955; 54,548. Paid circulation of 
currant Issues: 59,859. Bacent readership research 
by Advertising Research Foundation shows ].4 read- 
ers for every subscriber copy of AVIATION WEEK 
(readership delenrined by personal Interview using 
strict recognition lest. Current print order 64,293 


Get immediate attention for your ARDC EDITION advertising needs, 
by contacting YOUR AVIATION WEEK REPRESENTATIVE. 


Oiikicl Ollicei, New York 3«, 330 W. 42nd Stree’i Philadelphia 3. Archi- 
lecls Bldp., 17th a. Sanson, Sts.; Cleveland 1S, 1410 Hanna Bldp., Chicago II, 
420 N. Michi’gon Aro.i Dallas 2, Adolphus Towtr Sldg., Moin » Akord Sts., 
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The Department of the Navy, Bureau of Ships, 
receives the world’s first completely transistorized 
dial telephone switchboard . - . designed for mini- 
mum space, weight and maintenance. 

In this compact switchboard cabinet (72" x 
30" X 24" ) all line finding, circuit switching, tone 
signal generating, and in fact, virtually all func- 
tions of conventional dial telephone switching are 
performed by transistors and diodes. 

Capacity of this prototype electronic switch- 
board is 100 lines, with fifteen cormecting links. 
The officers and men use their telephones just as 


if the switching system were the conventional 
type. And when the ship on which this telephone 
system is installed docks in port, ship-to-shore 
trunk connections are added as easily as an ex- 
tension telephone in your home. 

And for those interested in production details, 
it's noteworthy that this compact, lightweight 
system is manufactured with plug-in printed cir- 
cuits — providing shockproof, lifetime accuracy. 

We take great pride in being a team partner 


STROMBERC-CARLSON COMPANY 


i 


SAFETY 

pSi 

NORTH AMERICAN’S 
Columbus Division 

lill 

Provides OHIO Opportunities 
For Experienced EjHOIHEjEjHS 

iiifi 

iiiii 

In Columbus, thousands of professional people have found 
a city that satisfies an educated way of life. Columbus offers 
fine centers of learning and cultural opportunities. 

Al North American's Columbus Division, many of these 
people work on the completely sufficient, young but proved 
engineering team dedicated to one of aviation's greatest 
challenges — the design, development and manufacture of 
North American's Naval airplanes. 

The highly regarded FJ-4 FURY JET is a “concept-to- 
flighl" Columbus Division product, and stability from asso- 
ciation with North American Aviation, the company that has 
fauiltmoreairplanesthanany other in the world. . .compose 

BSH 

A SELECT FEW POSITIONS ABE OPEN 
IN EACH OF 'THESE FIELDS: 

Aerodynamicists, Thermodynamioists, Dynamidsts, Stress 
Engineers, Structural Test Engineers, Flight Test Engineers, 
Mechanical and Structural Designers, Electrical and Elec- 

ANALYSIS 

mms. 

tronic Engineers, Wind Tunnel Model Designers and Build- 
ers, Power Plant Engineers, Research and Development 
Engineers, Weights Engineers. 

For the Full Story On Your Ohio Future, Write Today: 
Mr. J. H. Papin, Personnel Manager, Department 56M, 
North American's Columbus Division, Columbus 16, Ohio. 

1^^ fi ORTH American JS^viATiON, inc. 

COLUMBUS DIVISION 
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On the basis of all available evidence the 

SL°J ”d“b.v'S;: 


Fairchild Engine Division’s 
New Plant and 
Gas Turbine Laboratory 
present 

OUTSTANDING ENGINEERING 
OPPORTUNITIES 









Air Force Chooses Aeroproducts Propellers 

FOR LOCKHEED C-130 HERCULES 
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X^ook 

«»,lxc2ixcl. ! 


They can... if you start your 
Douglas career now! 

Douglas has many things to offer the career- 
minded engineer! 

...there's the stimulating daily contacts with 
men who have designed and built some of the 
world’s finest aircraft and missiles! 

...there’s enough scope to the Douglas opera- 
tion so a man can select the kind of work he 
likes hest! 

...there's security in the company's 82 Billion 
backlog of military and commercial contracts! 
...and there's every prospect that in 10 years 
you'll be where you want to be professionally, 
and you’ll be in both the income level and geo- 
graphical location to enjoy life to its full. 


For Jurllier information about opporlunitiei wilh 
Douglas in Santa Monica. El Segiinrfo and Long 
Beach. California and Tulsa. Oklahoma, icrite 
toda V to: 


First in Aviation 


Will your income 
and location 
allow you to live 
in a home 
like this. . . 
spend your 
leisure time 
like this ? 


EMPLOYMENT OPPORTUNITIES 



TEST ENGINEERS 

DO you t/K£ yOUR 
fNV/RONMfNT? 


OUR 

ENVIRONMENTAL 

LABORATORY 


VIBRATION TESTING 
COMPLEX WAVE ANALYSIS 
LOW TEMPERATURE .ALTITUDE 
HIGH TEMPERATURE 
RELIABILITY EVALUATION 
INSTRUMENTATION 


RESEARCH and DEVELOPMENT 
Attractive Openings— All Levels 

AERODYNAMICS StiiKtures 
for ENGINEERS with and without 


KELLETT AIRCRAFT CORP. 


Flutter and Vibration Supervisor 
T-37 Twin Jet Trainer Project 

At least 5 years experience; B.S. Degree minimum, 
M.S. preferred; in either Aeronautical or Mechani- 
cal Engineering. 

Structures Engineer Supervisor 

• Commercial Engineer v/ith 5-7 years experience 

* Should have supervisor aptitude and theoretical 
interest in structure. 

CESSNA 

If you meet these requirements and are interested in on un- 
limited opportunity with the World's Leading Producer of Execu- 
tive Aircroft, send your resume and recent photograph to 
Professionol Placement Supervisor, Dept. "AW", Cessna Air- 
craft Company, 5800 East Pawnee Road, Wichita, Kansas. (No 
phone calls please). 


Beginni 
Moll e> 


THERMO MEN 

for CONVERTIPLANE assignment 

svdluation le engage ii 


and/or experience in power plan) evaluation 
, design, and tests of propulsion components 
□nge of Helicopter and Convertiplane power plant sys 
are ovoiloble for 


:ing t 


I os supervisory positii 
rblne engines, compressors, pressure |eK, heat-transfer, thermo- 
ics, combustion onolysis, compressible Bow, and reloted octivity. 
rperience resume in confidence to; 

TECHNICAL PUCEMENT SUPERVISOR 
Bex 516, St. Louis 3, Missouri 

McDonnell aircraft corporation 
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ENGINEERS 





...are the few select openings now available in 
Republic’s growing Guided Missiles Division. Our staff 
is fully engaged in high priority development programs 
for missiles systems employed with bomber defense, 
guidance end controls problems and upper atmosphere 
research. New contract awards have created these at- 
tractive positions offering scientists and engineers chal- 
lenging technical assignments. Our diversified work 
program provides an incentive to men who wish to join 
the young, progressive division of a long-established 
aviation leader. 



experience in operalicns 
research, weapons system 
evaluation, system effectiveness 
as related to guided missiles, 
ordnance and fire control fields. 


AtRODYHAWICS 
Men with experience in stability 
and control, traiectory computsti»i, 
wind tunnel testing, sir load 
analysis, skin temperature computation, 
and aerodynamics heating problems. 


/4 \^M/% 7~#<7/V 


ENGINEERING 

lor the 

FUTURE 

Are you an engineer or special- 
ist interested in making your 
contribution to the advcmcemeni 
oi highly complex aeronautical 
test lacilliies? 


si’prR,soMC&iim:Rsoxic 
WI.ND TUNXELS and POWtli 
PLAXI TEST LARORATORIES 
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EMPLOYMENT OPPORTUNITIES 



CHALLENGING 

OPPORTUNITIES 


IN * Avionics • Inertial Systems 

• Computers • Missile Guidance 

• Jet Engine Fuel Controls 


Wrm ^ THB CLCCTRONICS DIVISION 

'i Ge«eAof Wetew , 

ALL GRADUATE ENGINEERS are offered permanent job 
opportunities. We extend a cordial invitation to every deserving Engineer and Designer 
to write us their wants. We may be able to supply the square hole for the square peg! 

YOUR FUTURE depends on your making the right connection with the right firm as 
quickly as possible. 

The men hired will enjoy working with some of the top men in the field and with the 
finest test, research and development facilities. GM’s long-standing policy of decentral- 
ization creates individual opportunity and recognition. 



Is about your educoMor 
Ireol your ooplicoMori w 


-k background, etc 
! fullest confidence 


AC SPARK PLUG THE ELECTRONICS DIVISION 

GENERAL MOTORS CORPORATION 

MILWAUKEE 2, WIS. FLINT 2, MICH. 
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EMPLOYMENT OPPORTUNITIES 


STRUCTURAL ENGINEERS 


A new and Important era is dawning at CROSIEYI Here are 
career opportunities that offer almost unlimited scope and 
endeavor for projects that stir the creative imagination, 
There ate needs in these current fteJds of CBOSLEY 
aclivUy; 

'll Experienced Aeronautical Engi- 
neers to design Radar Screens, 

Aircraft Turrets, Missile and Air- 
craft Airframes. Housings for Air- 
borne Radar and Fire Control 
Systems. 

2, Mechanical Engineers familiar 
with Radar Antenna and Rotating 
Equipment Design- 


Get the CBOSLEV story TODAY/ 
Please Send A Written Resume 
To: 

D. B, Nason 

Vice President and Director 
of Engineering 

Dtv 

^ — /jyco MtHunctummi co>ro«*rKM 

2630 Glendale-Milford Road 
Evendale, Cincinnati IS, Ohio 




Abilities 
demanded 
by this 
position 
call for an 
engineer 
qualified to 
earn up to 
» 15,000 

Project Leader— 

AIRBORNE 
FIRE CONTROL 
RADAR . . . 

Specific aceomplish- 
ment": desired in: pulse 
radar transmitters, 
microwave techniques, 
timing and di.splay cir- 
cuits, servomechanisms. 
Capable of technicjil 
and administrative 
leadership of engineers. 

Excellent salary will 
be only the first of 
many satisfactions in 
this unu.sual opening 
with an electronic.s 
pioneer and leader! 
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SCIENTISTS 



POSITIONS OPEN 
AT THE 

FOLLOWINfi LOCATIONS 

CINCINNATI, OHIO 
or IDAHO FALLS, IDAHO 
at all lei elt of etperitnca 

Structural • Reactor 
Reactor Design • Nuclear 
Nuclear Pou-er Plant 
Electrical • Mechanical 
Electronic • Chemical 
Ceramic 
Aerodynamics • Physics 
Thermodynamics 
Pacililics Planning 
Physical Chemistry 
/Ifotflf/argy • A/atAcoiatica 


...the natural place 
for creative men to apply 
their talents today 

ICRAFT NOCLEAR PROPOLSION DPPARIMENl 

of GENERAL ELECTRIC 

One of the nation's major research and development pro|rama 
bin progress today at General Electric — the design and 
developiuent of engine appfieutions for nuclear powered fUghl, 
Significant advances have been made by the group of 
outslioding engineers and scientists at work at CE's excellent 
facilitiea in Cineiniiati and at Idaiio Falts. Suecess in this 
adventurous undertaking is fust around the comer — and you 

making room fora number of high calibre men, both 
u’l't/i- and icitAont — previous nuclear experience. 

If you have a creative mind — uruhackled by conventional 
concepts- yet soundly based in one of the fields listed below— 
you may be just the man to make valuable contributions 
to this libtory-making program in nuclear propulsion. 

The possibilities for future growth in this field arc practically 
unlimited, both in military and eommerciai aviation. 

Your personal progress will be promoted in every way at CE. 

Through company sponsored courses, conlaclwilh 
acknowledged leaders in atomic development, and a 
Full Tuition Refund Plan for graduate study. Tiiere'sa 


than — those paid for comparable woric anywhere. 


Addreu reply in eonfidence staling salary requirements 
to the location you prefer. 


GENERAL 

Mr. W. J. KcUy 
P.O. Box 132 
Cincinnati IS, Ohio 


ELECTRIC 

Mr. L. .A. Munther 
P.O. Box S35 
Idaho Falls, Idaho 
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EMPLOYMENT OPPORTUNITIES 



what does 
outer space 
mean to you? 


Because of nn unmatched record of scientific ex- 
perience in uppei'-air research ns builders of the 
Vikinp Bucket series for the Xnvy. Martin was 
awarded the prime contract on the project known as 
ESV VAN'Gl-'ARr) — the Earth Satellite Vehicle that 
will take its place in history as man's first exploratory 
step in the conciueat of the final frontier, s|)ace itself. 

What dues space mean to you as an eiiifiiieerV 

Today, no other aircraft company in the world can 
give you more penetrating answers to that nuestion. 
And tomoiTow... 

If yon arc interested in the greatest emjinccrimj 
odrcnlnre of our timt , eontact .1. M. Holhjcluu, Dept. 
A\V-Oil,The Martin Company, Baltimore 3, Maryland. 


( ^ 

Aeronautical 

Engineers . . . 
to ^1 0,000 
in this 
stimulating 
Airborne 
Weapons 
Systems 
Project 

You will be challenged 
by the severe 
en\'ii'onmental 
conditions encountered 
in supersonic flight. 

New concepts in 
mechanical designs are 
reejuired to deal with 
)>reviously unexplored 
states of temperature, 
altitude, shock, 
vibration and humidity. 
Degree, plus experience 
in de.sign of aircraft 
.structure and 
mechanisms or design, 
of aircraft control 
instruments. 

As a mechanical or 
iiei'onautica! design 
engineer, grow now 
thru this truly 
advanced effort, on a 
team of creative 
engineers with the 
world leader in 
electronics! 
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EMPLOYMENT OPPORTUNITIES 



OPEN DOOR for open minds 


This is Litchfield Park, Arizona. Located 18 miles 
west of Phoenix, this ideal“vocalionland'’isamodem 
monument to the growth of Goodyear Aircraft. And 
a major factor in this continued growth and diver- 
sification is the freedom of creative thought and 
expression enjoyed by Goodyear Aircraft engineers. 
Here, engineers know that every idea has a chance. 
And in transforming their ideas into realities, 
Goodyear Aircraft engineers find the stimulation of 
creative challenge and the satisfaction of realistic 
accomplishment. 

If you are a creative engineer with faith in your ideas 
and confidence in your ability to make them work, 
here’s your opportunity to become a part of this great 
creative team. For, because of our continued growth. 


we must expand our engineering staffs at both 
Litchfield Park and Akron. Ohio. 

Assignments on a variety of highly significant projects 
are available to engineers in all specialties. Tlie most 
modern equipment and facilities, including one of the 
largest computer laboratories in the world, permit 
application of the most advanced technology. 
Salaries and benefits are, of course, liberal. And for 
those who wish to continue with academic studies, 
company-paid tuition courses leading to advanced 
degrees have been established at nearby colleges. 
Forfurllicr information on your career opportunities 
al Goodyear Aircraft, write: Mr. C.G, Jones, Personnel 
Department, Goodyear Aircraft Corporation, Akron 
15, Ohio. 


They're doing big things at 

GOODYEAR Al RCR AF¥ 


AVIATION 


<. June II. 1956 


137 



EMPLOYMENT OPPORTUNITIES 


DEVELOPMENT 


ENGINEERS 


specialties are guidance and auiomaiic flight control of missiles 
and aircraft, -nirborne instrumentation, airborne sersomcch- 

,nnd devetopmeni responsibility for components and systems 
in the field of autopiloU, fuel measurement systems, inertial 
guidanw systems, vcrlic.il and rate gyros, stabiliaalion plat- 

plus practictil experience with rclalto! or similar equipment is 
required. 

CONSIDER 

THESE ADVANTAGES 

■ Minneapolis, the city of lakes nnd parks, offers you mclro- 
puliun living in ,i suburban atmosphere. No commuting. 





■ Honevwell, leader in control systems, manufacturers of over 
10,000 dilfcrem products, i^'crs unusual diversification and 
variety- A sound growth company, continually exp.inding, it 
offers permanent opportunity to you. 


WRITE TO US 

•send vour resume to Bruce Wood. Dept, AW-fi-OS, Aeronau- 
tical Division, 2500 Ridgway Road, Minneapolis 13- 

Honeywell 



Now a wonderful 
career opportunity: 
be a flight officer 
with United Air Lines! 

Did you knew that if you have 
a commercial pilot's license 
with 166 hours or more — no 
multi-engine time required — 
you may qualify to become 
a United Air Lines Flight 
Officer? 

aptitudes are more important 
than number of hours flown. 
United’s Flight Training 
Center at Denver, Colo., 
offers unusually thorough 
training programs, with pay, 
for all new flight personnel. 
Pay If excelieni: you get $485 
a month as soon as you go on 
line duty, and increases at 
regular intervals. You get a 
broad insurance program, 
retirement income plan, 
many other benefits. 

Hare are your Other basic re- 
quirements: you must be a 
U- S- citixen, 21-30, between 
6'7' and 6'4' in height, a high 
school naduate and able to 
pass a night physical without 

C.A. A. instrument rating and 
superior flight qualifications 
will be accepted through age 
32. 

Your future ii assured by 
United's expansion program. 
Send for the booklet today! 
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what helps an engineer grow? 


Answers by 3 outstanding Avco scientists reveal 
both the thinking and opportunity at 
Avco Research and Advanced Development Division. 


says Dr. J. P. Silvers, speciallz- 
ing in lharmodynamics. hydro- 

lorraerly with Navy Nuclear 
Power Division: now with Avco 
Research and Advanced Devel- 


"Anrntintcr should bsginnplsn- 
liful leehnical assistance. His 
poletilial cuanol be /idly reatiad 
«'lic« hU energies ore consumed 


says Eaton H. Dragrer, 
nuclear weapons systems 
and Engineering Mana 

Development Division. 





“yrocide a eliniale tekieh meour- 
ages a heallhg qnes/ioiiiiij of Iks 
knoini, as tcell as Ike unknown, 
and an engineer (rill perform ai 
hU peak . , . and even beyond. " 


says Dr. J. A. Kyger. noted 
authority on nuclear engineer- 
ing; formerly Chief Scientist for 
Nuclear Power Division. U. S. 
Navy Bureau of Ships; now 
Project Director of Avco Re- 
search and Advanced Deveiop- 

"An engineer's dseeiopmeni de- 
pends on menial slimulalion pres- 
Tided by able associates. It's 
iniporfaiil ol all Irrels and it is 
essential to a young engineer." 



ffeseare/i and Advanced OevelopMnt 


Helping talented engineers and seientista— at all levels— become more 
effective is the best way we, at Avco Advanced Development, know of 
helping our own growth. For outstanding men, Avco's long-range expan- 
sion — in missiles and in all the physical sciences — offers unprecedented 
opportunity. Write Dr. E. R. Piore, Vice-President in Charge of 
Research, Room 409-F, Avco Re.search and Advanced Development 
Division, Stratford, Conn., or Phone Bridgeport, Conn., DRexel 8-0481. 


EMPLOYMENT OPPORTUNITIES 



THE LEADING PRODUCERS OP BUSINESS AIRCRAFT 



The 314,000,000 Cooperative 
Wind Tunnel U specifically de- 
signed for testing and analysis 
of high-speed aircraft and 
guided missile development 
problems. We now have excel- 
lent openings for: 

Aerodynamic Engineers 
Test Project Enoineers 
CowpimNC Analysts 

Per informatron on 
EMPIOYMENT OPPORJUNIUCS 

Mr. J. N. Eworl 

CAtlpeiNIA INSTITUTE OF TECHNOLOGY 


SUNDSTRAND 

AVIATION 

Has Opportunities for 

DESIGN ENGINEERS 
MECHANICAL ENGINEERS 
ELECTRICAL ENGINEERS 
to Design and Develop 
MECHANICAL-HYDRAULIC 
CONSTANT SPEED SYSTEMS 



MR. HOWARD EKSTROM 


SUNDSTRAND AVIATION 
2531 lllh, Rockford, llllnoii 
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TO THE FINE ENGINEERING MIND 
SEEKING THE CHALLENGING PROJECTS IN 


AERODYNAMIC ENGINEERS AND SCIEN- 
TISTS are urgently needed now at Convair in 
beautiful, sunny San Diego, California. Excel- 
lent career opportunities exist for junior and 
senior engineeis for aerodynamics, perform- 
ance and hear transfer analyses related to 
advanced projects in the supersonic Mach 
number range. A balanced background in 
experimental and theoretical aerodynamics is 
ideal for these positions. Analytical aerody- 

purers are an integral pair of this work. 
Challenging positions are also available for 
aerodynamidscs experienced in research and 
development wind runnel and firing range 


CONVAIR offers you an imaginative, explora- 
tive, energetic engineering department... 
truly the "engineer's" engineering department 
to challenge yout mind, your skills, your abili- 
ties in solving the complex problems of vital, 
new, long-range ptogiams. You will find sala- 
ries, facilities, engineering policies, educa- 
tional opportunities and personal advantages 
excellent. 

SMOG-FREE SAN DIEGO, lovely, sunny dry 
on the coast of Southern California, offers you 
and your family a wonderful new way of life 
.. .away of life judged by most as the Nation's 
finest for climate, natural beauty and easy 
(indoor-outdoor) living. Housing is plentiful 
and reasonable. 


full resume to: H. T. BROOKS, ENGINEERtNG PERSONNEL DEPT. IIS 


CONVAIR 

A Division of General Dynamics Corporation 


3302 PACIFIC HIGHWAY • SAN DIEGO, CALIFORNIA 




SPECIAL 

SERVICES 

TO THE 

AVIATION INDUSTRY 


DIGITAL 






WANTED 

SALESMAN 

To soil fabrics and items 
made of fabric to the air- 
craft and fjiii(ied missile 
industries. Must have ex- 
perience in either fabrics 
or aircraft fiel<l. Willing 
to travel full time. Work 
for one of the largest and 

in its field. Complete 


Remmert- 

Werner 

...tH?..., 


mS-fW:- 



skiuedS 


r 









...sSnKifeiSs .‘las™ 



Searchlight Section ADVERTISJNG 

BUSINESS OPPORTUNITIES EQUIPMENT ■ USED or RESALE 


AIRCRAFT 
CABLE and WIRE 



COMMERCIAL 
AIRCRAFT PARTS CO. 

4101 Curtis Ave., Baltimore 26, Md 
Telephone: Curtis 7-3300 



WRIGHT & PRATT WHITNEY 




'mmmm 


mmmm 


KHPonnoH sw.,7.. 


FOR SALE 
or LEASE 


01 8S Twin Beechcraft. 

1956 G Model Bonanza— 85 Hours TT. 
1954 E-225 Bonanza-SlO Hours TT. 
1951 Cessna 195-2100 Hours TT. 


Weather Radar 
INSTALLATIONS 
AIResearch nose modification kit 
and rodome for DC'3$. 

Exclusive 30-lndi entenna inslallatiori 
Exclusive short wave guide run 
No liimtatlon on air speed 
Lower installation costs 


Send for booklet R-I 


flifesearcfi Aviation Service Division 
Internationai Airport, Los Angeles, Calif. 





"Take a Heading tor Reading" 

I /or thf tCST MAINTtNANCt • OVCRHAUL > MODrE/CAT/ON • INSTALLATION 

READING AVIATION SERVICI, INC. 

1 Municipal Alrpert fbone t-BlSB Raaeinf, Pannaylvenla 
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SEARCHLIGHT SECTION 



HELICOPTERS 
2 HILLER UH-12 

3-Place • Dual CentroU 

Both skid & float gear 
Long range tank 
Cabin heater 
TT 630:00 S40:00 
One with 3 hrs. SOH 
Other with 55:15 SOH 
Spare parts for one 


Srrarl oppeorance et oell os dependable 
performonca is irrporlant In business air- 
croft. That is why business planes in ever 

Ohio Av?aMon. Out Point Depatlrrent is 
equipped Ip handle DC-3's down la Ihe 
smallest aircroft— on a finishing system that 

mum delay. There are no short cuts, here, 
preparation, o'nd Tfinal spray coot of hot 
glistening cool— as glamorous and beouti- 


E-18S 

Executive Beechcraft 

NEW- 

Manufactured: 1955 Actual 
certified flight hours: 
19:00 

I Repeat: nineteen (19) hours; 
Purchased by well known 
industrialist direct from factory 
but never llown due to unusual 
circumstances. 

Aircraft being offered for im- 
mediate delivery at a substan- 
tial savings below the original 
list price. 

We own the aircraft offered. 



Write, wire or phone Charlie Orolf. 
Monoger. Aircraft Service Department ol 
Ohio Aviolion for complete rafinishing in- 
formation, We're ready to serve you. 


THE OHIO 


LEEWARD 

MRIIMUTIUl SALES. IIC. 


AVIATION CO. 





Doyton Municipal Airport, 


Vandalio, Ohio 


Grumman Mallard 

SERIAL J-29 



for sale 

De Havilland 


DOVE 







Remmert-Werner 

for 

RADA| 


LOCKHEED LODESTAR 


FOR SALE 
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LETTERS 


Angry Engineer 

Utter' to tlie editor piibli'lied l>>- A\\' 
and other aviation publication' deploring 
how underpaid engincct' ate and what a 
sliort.igc there is of them have iinalh forced 
me to exprc" no* viewx on the 'Mh]c;*t, As 
an average engineer isith one of the itiajor 
aircraft companies for three sears I have 
had ample opportimits* to obsers’c ms* peers 
in action. Nine-tenths of them arc over- 
paid for the arnonnt nistl kind of svork Mses 
do. .-\ \-er\* small pereentage of 'upers-isots 
personnel make virtnalls all of the design 
deei'ions, svhich makes the men under them 
nothing hnt gloriHed draftsmen. 

litis condition, phis a sera* fax manage- 
ment s\*hieh alIoss-5 the more irresponsible 

able coffee breaks, nibbei b.ind shootissg 
sprees and extended lunch periods so 
bridge and chess games can be completed, is 
svh.it causes a "shortage" of engineers. 
Tlicre is no sliorrage of bodies, fust of ap- 
plication to the joh. It’s the reason «*e‘rc 
on perpetual osertime, which hurts fumih- 
life and ruins svcckends. 'riicrc doesn’t 
seK-m to be much integtitv in the indu'trx. 
Indeed, it could hardly he called a virtue, 
unless it’s hccnusc so fess- aspire to it- 

Ooc of the more ridiculous aspects of 
this situation is the union of engineers 
(SCPE.*\). ss*hich noblv purports to he 
stris-ing for profe-ssional status for the engi- 
neer on a pat with doctors and lawyers. 
There is nothing in common, other than 
half as mneh higher education. The tape 
of people represented in the union are the 
glurihcd draftsmen who don’t dcscn*e w*hat 
they’re given for pay. If they had an)* 
conscience at all thc)*’d ask for pay cuts 
cicr)* year instead of raises. Wt: coiild all 
Use on our base salaries at a de*ecnt st.indard 
of Using. It’s about time we all realized 
that wx;’'*c pushed a good thing too fat. 
Let’s give an honest da;*’s work for oiir 
money and quit milking the .\merican lax- 
pm*cr w-itli senseless osertime. 

Douoi.ss ENOixni-R 

Basie Weapons 

h'our magazine provides stimulating read- 
ing. espceially in regard to the international 
situation and our preparedness to meet 
pciteiilial enemies. ’The conchision . w-hich 
seems apparent from this reading is two- 
fold: (It ’\\’e arc slowly losing our air superi- 
oritj* over the Russians, and (2) we have 
inadequate reser\*cs of technical and scic-n- 
title personnel. Obx-iously these conditions 
can be rectified bx* the expenditure of the 
nccessarx* dollars to purchase more airpow*er 
and to train more engineers and scientists. 

I w*onder if our problems arc not really 
more basic than this. W'e arc engaged in 
a cold «*ar where the battle is not all-out 
w-arfare yet. hut a battle of words and ideas 
to trv to will more people to our side; a 
battle to w*in men’s minds, \k1iat oiir ad- 
versaries base to offer is Communism, a 
materialistic regimented state w-hieh allowx 
no room for God. We purport to be Chris- 
tian, In accordance with the tiachings of 
Christ as ghen in the New Testament. Can 
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Aitdreim ieltpra to Ihp Ktlitor. .irintloti 
' ,. .\eic York 36. 


tie. hu*aiise w*c lo'c money, ease and pleas- 
ure. hicanse we spend mure time polishing 
out automobiles than iii ivorshipiiig Cod? 
Certainly u*e abhor the hiutalit) and regi- 
mentation of Conimniiisni. hnt this is not 
enough. To w in men to rmr side and our 
wav of thinking. w*e must have something 

1 would sugge.sl that von publish a scries 
of articles defining "M’liat is a Christian" 


its differences with respect tn Connmmism, 
then we have lost our main spring-lsoard 
of tesisbiiee. 

W'c do need more weapons and man- 
power, but along with this w-c need more 
men who know- their Cod; men w-ho has'c 
definite Christian principles and follosv 
them, men whii do not hesitate to make 
sacrifices of personal pride or posse-ssion for 
the flot) or Cod and the protection of 
eoiintry. 


Pilot Shorlajje 

Recently in tuie of your issues of 
.hsu.sTiON* \\*i:i*K \nu pointed out that 
there is an e-s*er increasing pilot shortage- 
in the commcriijl flying field. Ilioiigh 
many- people feel that they* understand why. 
I some*tiines wonder if tliev rcallv do. 

The airlines for years have been fortunate 
enough to receive their pilot requirements 
from militars* outlets. Now that is no longer 
the ease- -'hs e‘vcn*onc Unow*s the airlines 
are expanding rapidly* and the ,\ir Force is 
alsiT growing, thus both groups have a need 
for trained personnel, 'lluis we all under- 
stand the shortage of militan pilots, but 
what is the real solution to pilot shortage? 

I think too m;my people- ;ire military 
pilot minde-d. It is wonderful to be able 
to emplov someone* w*ho has been trained 
at someone cise's expense. But let’s face 
facts, those daws mav be coming to an e*nd, 
kl'hat the airlines have overlooked to date 
is the east number of young commercial 
pilots that can lie found ainniid most small 
airports. These are the men ages 22 to 50 
w-ho w*cre trained under the Korc;m G. I. 
Bill. 

Tlicse- pilots usually can not find jobs 
in commercial as*iation because of their 
lack of experience. So thes arc salesmen, 
office workers, etc. and they are forced 
to give up the dream of aviation for ;i career. 

Experience and training th.tt would bring 
them in reach of an airline position is too 
cx*pen.sivc and in many cases impossrisic, es- 


pecially for ;i tamily nuiii. ’nic C. I. Bill 
for flight training, voii know*, is much less 
generous than that for college* training. In 
tJtt, ill most east*s the G. 1. Bill isn’t 
enough to complete the commercial course 
:ilonc. I believe a C, I. going to college is 
allowed a uiaximuin of alruut S3,6(IU, and 
a C. I. in flight training is allow*ed about 
SI ,400. ’Ihcre sure is a big difference, 
but what li.ippeus b this; .k college gradu- 
ate mav obtain a job in his chosen field after 
graduation, hut a commercial pilot with onlv 
a hare*, limited e*oinme*rei;il license eim’t. 
The coung pilot mav need 1,000 flying 
hours experience*, an instrument rating, and 
possible ;i multi-engine rating. 

I know pcrson.illv at least twentv such 
young coininerei.ll pilots, who. be'causc they 
arc Ijeking the fin.uiecs to go on, are left 
to hce-ome s.ile-cmen. office workers, etc., 
for life-- Tlicse men all qualify* in ail other 
re*spccts for employment in the airlines. 
I’m one of these men, but more fortunate. 
1 now* am a flight instructor w*orking to- 
u*nrd additinn.il experience. I’m 24 years 
old, a veteran with a college background, 
and 600 living hours logged. ;\fter all how 
much experience and education can a man 
haic and still be under 29 years old? 

1\'heii ins friend.s and I gather around 
nnd talk sx*c just laugh w*hcn someone men- 
tions tiuit they saw an article that say.s 
there is a big pilot shortage in the airlines. 
•\fter we all worked so hard for a couple 
of years together in order to get commer- 
cial licenses. I'm the only one in the bunch 
who is aetuallv using it. 

I think the ni-jation industrv should be 
told about this group oF voiing pilots who 
arc, you might say. in the middle. Thcte 
are mam* pilots in this group who w*ill soon 
gis*e up ;md w*ill never Dccome eligible 
again. If the airlines are reallv interests in 
an immedkife solution to their shortage of 
pilots here surely is one source they could 

J. K. C.x«*ri*B 
SlH6 Christie 

Industry Education 

I jnst found a nnte I’d made on "Killian 
Outlines Tcehnological Program For Sur- 
vival’’ which appeared in your Jan. 50, 1956 
issue (p. 26). 

My* suggestinn is that industry* promote 
an ediieational program of cither the 
US.kFI type- or night school, or part time 
in the plant, or some combination of these 
three. The company* should pay for the 
courses and grant a bonus lor completion 
of certain courses or the attainment of a 

^'hose taking the course for a degree 
should sign a eonlract to remain with the 
compam* for a period commen.snratc svith 
the training received, say two or three 
years after completion. 

It appears that .Avivnox W'kek is acting 
as a clearing hoase for ideas on technical 
education so I’m sending this to yon. 

Coa. E. r. Gai.lagher, USN 
Com Fair Jax Staff 
N.\S lacksom illc, Fla 
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...if it’s dependability you 
want, it’s LEACH you need 


Electronics on the ground ... in piloted aircraft . . . 
in high-flying missiles. All are lough challenges, 
and in ail three fields one word looms above all 
others; RELIABILI’TY. That’s why you find de- 
signers depending more and more on LEACH 
when system reliability is vital and components 
mtrsf not fail. Every unit leaving our plant . . . 
whether it's going to work on the ground or in the 
ionosphere ... is designed, built and tented to de- 
liver the performance that the job, not merely the 
specification, rerjuires. Behind each unit, and en- 
suring its success, is design and manufacturing 
experience second to none. 


LEACH 


Send for the latest Leach Relay Catalog . . . 
your best starting point when selecting any relay. 


CORPORATION LEACH RELAY DIVISION 


5915 AVALON 


LOS ANG6US 3, CALIFORNIA 


CKsrsicr Officts ano «ep»esfNrA7iv£S in FsiNciPAiones of u.s.ano Canada 



MECHAPONENTS DIVISION 

El Segundo, California 


MECHATROL DIVISION 

Westbury, L. I., New York 


WESTERN DIVISION 

Howthorne, California 


EASTERN DIVISION 

Westbury, L. I., New York 
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